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12—17 METU KREPSININKU SIRDIES ECHOKARDIOGRAFINIU
IR FUNKCINIU RODMENU YPATUMAI

Aldona Bartkevitiené" , Alfonsas Vainoras?, Dalia Baksiené?,

Nijolé Raskauskiené', Sigita Kibildiené®

KMU Psichofiziologijos ir reabilitacijos institutas’, Palanga,

Kauno medicinos universitetas’, Kaunas, Klaipédos sporto medicinos centras’,
Klaipédos vaiky ligoniné®, Klaipéda, Lietuva

Aldona Bartkeviciené. Medicinos moksly magistré. Kauno medicinos universiteto Psichofiziologijos ir reabilitacijos instituto jaunesnioji
mokslo darbuotoja. Tyrimo kryptis — sportuojanciy vaiky ir paaugliy kairiojo skilvelio morfometriniy rodikliy funkcijos bei §irdies ir krau-
jagysliy sistemos funkciniy rodmeny ypatumai.

SANTRAUKA

Iki siol nepakanka tyrimy, nagrinéjanciy vaiky ir paaugliy, kultivuojanciy krepsinj, sSirdies morfometrijos bei sirdies
ir kraujagysliy sistemos (SKS) adaptacijq prie ilgalaikio fizinio kritvio. Tyrimo tikslas — istirti ir palyginti 12—17
mety krepsininky ir nesportuojanciyjy kairiojo skilvelio echokardiografinius rodmenis, isanalizuoti funkciniy rodmeny
kitimo greicio kaitos ypatumus veloergometrinio méginio metu.

Istirti 62 berniukai, kultivuojantys krepsing, ir 168 sveiki nesportuojantys to paties amziaus, Iyties vaikai ir paaugliai.

Tiriant vienmaciu M metodu jprastinéje parasternalinéje pozicijoje atlikti visy tiriamyjy standartiniai matavimai dias-
tolés metu: 1) tarpskilvelinés pertvaros storis (TSP, mm); 2) kairiojo skilvelio (KS) uzpakalinés sienelés storis (KSUS,
mm),; 3) KS galinis diastolinis dydis (KSGDd, mm). Pagal formules apskaiciuoti: KS miokardo masé (KSMM), KS
miokardo masés indeksas (KSMMI), KS santykinis sieneliy storis (SSS), KS frakcinis sutrumpéjimas (FS) ir santykiniai
(koreguoti gjagal kiino pavirsiaus plota) echokardiografiniai rodmenys — TSP/ KPP"? KSUS / KPP'? KSGDd / KPP'"?
MM /KPP?”. Doplerinés echokardiografijos metu uzrasius transmitralinés kraujotakos kreive ir ismatavus E ir A greit],
apskaiciuotas E / A santykis. Visi tiriamieji atliko veloergometrini méginj. Tirti Sie rodmenys ir jy kitimo greiciai: Sirdies
susitraukimo daznis (SSD), R-R intervalas (RR), intervalas J-T (JT), sistolinis arterinis kraujospidis (S), diastolinis
arterinis kraujospudis (D), pulsiné amplitude (S-D) ir isvestinis dydis — santykiné repoliarizacija JT / RR.

Tyrimas parodé, kad visi absoliutiis ir santykiniai krepSininky echokardiografiniai rodmenys (TSP, KSGDD, KSUS,
MM, MMI, SSS, TSP / KPP'?, KSUS / KPP'?, KSGDD / KPP'?, MM / KPP*?) buvo didesni uz nesportuojanciyjy
(p < 0,001). Krepsininky kairiojo skilvelio FS ir E / A santykis reikSmingai nesiskyré, palyginti su nesportuojanciy
analogiskais duomenimis. Nustatyta, kad krepsininky SSD kitimo greitis visq fizinio kritvio méginio laikotarpj, issky-
rus Sestq minute, o JT intervalo kitimo greitis — SeStq minute buvo patikimai mazesni uz nesportuojanciy tiriamyjy
(p < 0,05). Fizinio kriivio pradzioje buvo nustatytas neigiamas koreliacinis rysys tarp sportuojanciy tiriamyjy KSMM
ir SSD kitimo greicio, kuris stipréjo didinant fizini kritvi. Apibendrinant §io tyrimo rezultatus galima teigti, kad il-
galaikis fizinis krivis veikia kairiojo skilvelio persimodeliavimq ir funkciniy rodmeny ypatumus jau vaikystéje. Tarp
krepsininky kairiojo skilvelio MM ir SSD kitimo greicio yra glaudus rysys.

RaktaZodZiai: sirdies ir kraujagysliy sistema, echokardiografija, funkciniy rodmeny kitimo greitis, kairiojo skilvelio
miokardo masé.

[VADAS

okslinéje literatiroje netritksta duome-
ny apie suaugusiu sportininky Sirdies ir
kraujagysliy sistemos (SKS) adaptacija
prie fizinio kriivio (Fagard, 1997; Pelliccia et al.,
1999; Pluim et al., 2000). Taciau ilgalaikio fizinio
kriivio poveikis $irdies struktiirai bei SKS funkcijai
gerokai maziau iStirtas, nors sportuojanciy vaiky
ir paaugliy daugeja (Cohen et al., 1987; Rowland,
1996; Somauroo et al., 2001; Ayabakan, 2006).
Ilgalaikis ir nuolatinis fizinis kravis veikia
daugelj organizmo sistemuy. Sirdies ir kraujagysliy

sistema yra viena i$ svarbiausiy visoje adapta-
cijos prie ilgalaikio fizinio kriivio mechanizmy
grandinéje. D¢l ilgalaikio fizinio kruvio persi-
tvarko Sirdies raumens geometrija, kitaip vadina-
ma fiziologine kairiojo skilvelio hipertrofija arba
»sportininko Sirdimi* (Fagard, 1997; Pluim et al.,
2000). Sportininky Sirdies persimodeliavimas pri-
klauso nuo fizinio kriivio apimties, intensyvumo,
treniravimosi trukmés (stazo) ir sporto Sakos po-
badzio (Fagard, 1997). Si fiziologiné hipertrofijos
forma — sportininko Sirdis — priimama kaip
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palankus adaptacijos prie nuolatinio fizinio kravio
rezultatas. Taciau labai svarbu atskirti fiziologing
sportininky Sirdies hipertrofija nuo patologinés
biisenos, t. y. hipertrofinés ir dilatacinés kardio-
miopatijos, galin¢iy sukelti staigia mirtj. Sirdies ir
kraujagysliy sistemos funkcinés galimybés daznai
tampa veiksniu, ribojanciu organizmo adaptacija
prie fizinio krivio (Winsley et al., 2003). Inten-
syvaus ir nuolatinio fizinio krivio metu gali bati
vir§ijamos vaiky ir paaugliy organizmo fiziologi-
niy poky¢iy ribos. Neatsizvelgiant i tai, gali kilti
pavojus sveikatai ir net gyvybei.

Fizinio kriivio metu intensyvéja ne tik SKS
ar raumeny veikla, bet vyksta pokyciai visame
organizme (Biggiero, 2001). Todél norint ivertinti
sportininky jvairiy sistemy funkcijas, rySius tarp ju
ir sisteminj organizmo atsaka i fizinj kriivi nagri-
néjami ne tik atskiry rodmeny pokyciai. Lietuvoje
pradéta dométis suaugusiy sportininky organizmo
sistemine adaptacija prie fizinio kriivio (Vainoras
ir kt., 1999; Zumbakyte, 2007). Taéiau tiek Lietu-
vos, tiek pasaulinéje mokslinéje literatiiroje nepa-
kanka tyrimy, nagrin¢janciy sportuojanciy vaiky
ir paaugliy SKS funkcing biikle ir sisteming orga-
nizmo reakcija i fizini kravi. Sportuojanciy vaiky
ir paaugliy Sirdies ir kraujagysliy sistema veikia
ne tik intensyvus nuolatinis fizinis kriivis, bet ir
organizmo augimas, brendimas (Rowland, 1996).
Vaikui augant, jo Sirdies ir kraujagysliy sistema
nuolatos kinta: didéja Sirdies svoris, tiiris, kinta jos
struktlira, vystosi organizmo fiziologinés funkcijos
ir nusistovi tam tikri ry$iai tarp atskiry organizmo
funkciniy sistemy. Todél nagrinéjant sportuojanciy
vaiky ir paaugliy Sirdies ir kraujagysliy sistemos
adaptacija prie fiziniy kruviy reikia atsizvelgti i
vaiko amziy, jvertinti brendimo veiksnj ir antro-
pometriniy duomeny poveiki.

Suaugusiy sportininky Sirdies ir kraujagysliu
sistemos adaptacija prie ilgalaikio fizinio krivio yra
pakankamai istirta, taciau stokojama moksliniy tyri-
muy, kuriais biity iSanalizuota sportuojanciy vaiky ir
paaugliy Sirdies ir kraujagysliy funkciné buklé bei
sisteminé organizmo reakcija i fizini kravi, funk-
cinés buklés skirtumai. Norint laiku diagnozuoti
sportuojanéiy vaiky SKS ligas, nustatyti organizmo
patologing biisena, persitreniravima, individuali-
zuoti fizini kriivi, kasdien¢je medicinos praktikoje
svarbu jvertinti sportuojanéiy vaikuy ir paaugliy SKS
adaptacija prie ilgalaikio fizinio kriivio.

Tyrimo tikslas — jvertinti krepSinio sporto
Sakos pratyby poveiki 12—17 mety berniuky kai-
riojo skilvelio morfometrijos, funkcijos ir SKS
funkciniy rodmeny kaitai.

TYRIMO METODIKA IR
ORGANIZAVIMAS

Tyrimas atliktas gavus Kauno regioninio bio-
medicininiy tyrimy etikos komiteto leidima (pro-
tokolo Nr.151/2007). Tiriamieji ir ju tévai buvo
informuoti apie tyrima, jo tikslus, pasirasé infor-
muoto asmens sutikimo forma.

Tirti 12—17 mety berniukai (N = 62), kulti-
vuojantys krepsinio sporto Saka.

Kontroling grupg sudaré to paties amziaus ir
lyties 168 sveiki nesportuojantys vaikai ir paau-
gliai. Tiriamyjy grupiy amziaus, antropometriniy
duomenuy, krepSininky treniravimosi stazo ir tre-
niravimosi apimties vidurkiai bei standartiniai
nuokrypiai pateikti 1 lenteléje.

Tiriamieji buvo pasverti naudojant medicinines
svarstykles, pamatuotas jy tigis. Korotkovo me-
todu kairés rankos zasto srityje buvo iSmatuotas
arterinis kraujospidis.

Echokardiografinis tyrimas atliktas Philips ap-
aratu (Philips Medical Systems, 22100), naudojant
3,5 MHz davikli. Visi matavimai atlikti atsizvelgiant
1 Amerikos kardiology draugijos ir Amerikos Sirdies
asociacijos parengtas metodines rekomendacijas
(Lang, 2005). Tiriant vienmaciu M metodu paras-
ternalingje ilgosios asies pozicijoje buvo atliekami
visy tiriamyju standartiniai matavimai: tarpskilve-
linés pertvaros storis diastolés metu (TSP), kairiojo
skilvelio galinis diastolinis dydis (KSGDd), KS
galinis sistolinis dydis (KSGDs), kairiojo skilvelio
uzpakalinés sienelés storis diastolés metu (KSUS).
Kairiojo skilvelio mase¢ (KSMM) apskaiciuota tai-
kant Penn konvencijoje priimtag R. B. Devereux
(Lang, 2005) formulés korekcija:

KS masé (g) = 1,04 x
[(TSP + KSGDd + KSUS)® — KSGDd®] — 13,6

KS masés indeksas (MMI) apskai¢iuotas KS
mase padalijus i§ kiino pavirdiaus ploto (KPP, m?).
Santykinis kairiojo skilvelio sieneliy storis (SSS)
apskaiCiuotas susumavus tarpskilvelinés pertva-
ros ir kairiojo skilvelio uzpakalinés sienos sto-
rius ir gauta suma padalijus i$ kairiojo skilvelio
skersmens diastolés metu. Kiino pavirSiaus plotas
(KPP) apskaiciuotas taikant standarting formulg
(Du Bois, 1916):

KPP (m?) = (@igis (cm))""* x
(kiino masé (kg))"** x 0,007184

Norédami ivertinti antropometriniy duomeny
ir Sirdies echokardiografiniy rodmenuy sasajas,
apskaiciavome ne tik absoliuc¢iuosius, bet ir san-
tykinius (koreguotus pagal kiino pavirSiaus plo-
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ta) echokardiografinius rodmenis. Skai¢iavimo
metodika: tarpskilvelinés pertvaros (TSP) stori,
KS uzpakalinés sienos (KSUS) storj ir KS galini
diastolini dydi (KSGDd), iSreikStus milimetrais,
padalijome i§ kiino pavirSiaus ploto, pakelto 4
laipsniu, o KS miokardo mas¢ (MM), isreiksta gra-
mais, padalijome i$ kiino pavirsiaus ploto, pakelto
% laipsniu (Pavlik et al., 2001).
Apskaic¢iavome Siuos kairiojo skilvelio funk-
cijos rodmenis:
1) kairiojo skilvelio sistolinei funkcijai vertinti
apskai¢iavome kairiojo skilvelio frakcinj su-
trumpéjima:

FS (%) = (KSGDd — KSGDs) / KSGDd) x 100

2) kairiojo skilvelio diastolinei funkcijai vertinti
pulsiniu dopleriu diastolés metu iSmatavome
maksimalyji pradinio kairiojo skilvelio prisi-
pildymo greiti E ir maksimalyji transmitralinés
kraujotakos greitj priesirdziy kontrakcijos metu
A. Diastoling funkcija ivertinome apskaiciave
E / A santyk].

Tiriamieji atliko veloergometrini mégini Ar-
chimed 4220 (Ergocard) aparatu. Buvo taikytas
nenutriikstamas, pakopomis kas dvi minutes didi-
namas fizinis kriivis iki submaksimalaus SSD (85%
maksimalaus SSD) arba kriivj ribojanéiy simptomuy.
Maksimalus SSD apskaiéiuotas pagal formule:

maksimalus SSD = 220 — amzZius (m.)

Veloergometrinio tyrimo metu sinchroniskai kas
dvi minutes per kiekvienos kriivio pakopos paskuti-
nes 10 sekundziy buvo uzrasyta EKG bei Korotko-
vo metodu iSmatuotas arterinis kraujospiidis.

Veloergometrinis tyrimas atliktas pagal
McMaster protokola (Washington et al., 1994):
visi tiriamieji, kuriy @igis mazesnis nei 160 cm,
kravi pradédavo nuo 25 W galingumo, kas dvi
minutes didindami galinguma po 25 W; tiriamieji,
kuriy tigis didesnis nei 160 cm, kravi pradédavo
nuo 25 W galingumo, kas dvi minutes didindami
galinguma po 50 W. Visi tiriamieji myné veloer-
gometra 60 apsuky per minutg dazniu.

Analizuodami funkcinius rodmenis, rémémeés
integralios organizmo reakcijos i fizinj kriivi mo-
deliu (Vainoras ir kt., 1999). Veloergometrinio
tyrimo metu, registruojant funkcinius rodmenis,
buvo vertinama trijy sistemy — vykdanciosios
(veikiancio raumenyno), reguliacinés (apimancios
centrinés nervy sistemos, autonominj bei humo-
ralinj valdyma) ir apriipinanéiosios (SKS) — vei-
kla ir sasajos tarp Siy sistemy. Pradéjus tyrima ir

per kiekviena kriivio pakopa buvo registruojami
§ie funkciniai rodmenys: SSD (vertinta visose
sinchroniskai registruotose EKG derivacijose, ap-
skaiciuojant kiekvienos kardiocikly serijos vidur-
ki), R-R intervalas (apskai¢iuotas pagal formule
RR = 60 / SSD), intervalas J-T (JT), sistolinis ar-
terinis kraujospudis (S), diastolinis arterinis krau-
jospiudis (D), pulsiné amplitudé (S-D) ir iSvestinis
dydis — santykiné repoliarizacija JT / RR.

J-T intervalo matavimai atlikti II standarti-
néje derivacijoje, apskai¢iuojant rankiniu budu.
Funkciniai rodmenys S ir SSD yra labiau susije su
reguliacine sistema, S-D — su periferijos raumeny
funkcija ir apibiidina vykdanciosios sistemos atsa-
ka, JT nusako apriipinanciaja sistema, JT / RR pa-
rodo sasajas tarp reguliacinés ir apriipinan¢iosios
sistemos. Norint jvertinti fiziologiniy rodmeny
(SSD, JT, JIT / RR, S, D, S-D) kitimo kiekybine
verte kriivio metu, apskai¢iuotas Siy rodmeny
kitimo greitis kas antra kriivio minute, t. y. kiek
fiziologiniai rodmenys didé¢jo vienam kravio vatui
kas antra fizinio kriivio minute.

Greitis apskaiciuotas pagal formulg:

fi = (f (Ni) — £ (N;) / (Nip = Ny,

¢ia f; — fiziologinio rodiklio kitimo greitis kriivio metu;
i=2,4,6,8, 10 kriivio minutg, kai jis didinamas kas 2 minu-
tes; N = 25, 50, 75, 100, 125, 150, 175 W galingumas taikytas
tiriamiesiems, kuriy Gigis mazesnis nei 160 cm, N = 25, 75, 125,
175, 225, 275 W — kuriy tgis didesnis nei 160 cm.

Statistiné analizé. ApraSomajai rodmeny ana-
lizei atlikti naudoti standartiniai statistikos rodi-
kliai: parametry aritmetinis vidurkis, 95% pasi-
kliautinasis intervalas (PI), standartinis nuokrypis
(SN). Tikrinant statistines hipotezes, atitinkancias
normaliojo skirstinio kriterijus, buvo taikomi para-
metriniai (porinis t testas, Pirsono tiesinés korelia-
cijos koeficientas) ir neparametriniai testai (Mann-
Whitney kriterijus, Spirmeno ranginé koreliacija).
Tikrinant statistines hipotezes pasirinktas p < 0,05
reikSmingumo lygmuo. Skaic¢iavimai atlikti naudo-
jant MS Office EXCEL ir SPSS 15.0 for Windows
programy paketus.

REZULTATAI

Tiriamy grupiy charakteristika pateikta 1 len-
teléje. KrepSininky amziaus, svorio ir kiino pa-
virSiaus ploto vidurkiai nuo kontrolinés grupés
tiriamyjy reikSmingai nesiskyré. Krepsininky tigis
buvo didesnis uz kontrolinés grupés tiriamuyju
(p <0,05).

2 lentel¢je pateikiami tiriamy grupiy pagrindi-
niai echokardiografiniai rodmenys.
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1 lentelé. Tiriamyjy charak-

Rodiklis KrepSininkai (n = 62) Kontroliné grupé (n = 168) S
Amzius, m. 149+ 14 148+ 16 teristika
Treniravimosi stazas, m. 43+19 - Pastaba. Duomenys pateikti:
Treniravimosi apimtis, h / sav. 8,1+23 - vidurkis + standartinis nuokry-
Ugis, cm 178,7 + 11,4% 173,7+ 14,0 pis (SN).
Svoris, kg 66,7+ 14,5 63,4+ 13,1 I*(PP — kiino pavi'r§iaus plotas.
2 — p < 0,05, lyginant su kon-
KPP, m 1,81+0,24 1,73£0,19 trolinés grupés rodikliais.
Krepsininkai (n = 62) Kontroliné grupé (n = 168) 2 lentelé. KrepSininky ir kon-
n - " " trolinés grupés tiriamyjy
Rodiklis Vidurkis (SN) 95% PI Vidurkis (SN) 95% PI P echokardiografiniy rodmeny
KSGDd, mm 50,24 (4,67) |49,05—51,42 47,59 (2,89) |47,15—48,03 <0,001 | palyginimas
TSP, mm 9,60 (1,61) 9,19—10,00 8,41 (1,11) 8,25—38,58 <0,001
KSUS, mm 9,03 (1,55) 8,64—9,43 8,06 (1,06) 7,90—38,23 < 0,001
SSS 0,37 (0,047) 0,36—0,38 0,35 (0,037) 0,34—0,35 < 0,001
MM, g 201,02 (66,95) | 184,02—218,02 | 149,98 (35,92) | 144,51—155,45 | < 0,001
MM, g/ m? 108,65 (26,07) | 102,02—115,30 | 85,59 (14,8) | 83,33—87,85 |<0,001
FS, % 38,54 (4,06) 37,50—39,58 37,6(2,39) 37,82—38.,41 > 0,05
E/A 1,88 (0,38) 1,79—1,98 1,89 (0,28) |1,84—1,93 > 0,05
TSP/ KPP'"? 7,31 (0,84) 7,18—7,44 6,39 (0,70) 6,28—6,49 < 0,001
KSUS/KPP'? |6,96 (0,87) 6,96 (0,87) 6,13 (0,67) 6,02—6,23 <0,001
KSGDd /KPP'* 37,99 (2,35) |37,64—38,36 |36,22(1,80) |36,22(1,80) <0,001
MM / KPp*? 86,37 (17,8) |83,64—89,09 |65,19(10,75) |63,55—66,82 |<0,001
Pastaba.

KSGDd — kairiojo skilvelio galinis diastolinis dydis;
TSP — tarpskilvelinés pertvaros storis diastolés metu;

KSUS — kairiojo skilvelio uzpakalinés sienelés storis diastolés metu;

SSS — santykinis kairiojo skilvelio sieneliy storis;
MM — kairiojo skilvelio miokardo masé;

MMI — kairiojo skilvelio miokardo masés indeksas;
FS — kairiojo skilvelio frakcinis sutrumpéjimas;

A — didziausias kraujotakos per mitralini voztuva greitis dél priesirdzio susitraukimo diastolés pabaigoje;
E — didziausias kraujotakos per mitralinj voztuva greitis diastolés pradzioje;

KPP — kiino pavirSiaus plotas;
KS — kairysis skilvelis;

SN — standartinis nuokrypis;
PI — pasikliautinasis intervalas.

Tyrimas parodé, kad krepSininky tarpskilveli-
nés pertvaros, KS uzpakalinés sienelés, KS santy-
kinis sieneliy storis ir KS galinis diastolinis dydis
statistiSkai patikimai virSijo nesportuojanciy tiria-
muyjy atitinkamus echokardiografinius rodmenis
(p < 0,001). KrepSininky KS miokardo masé ir
KS miokardo masés indeksas patikimai didesni uz
nesportuojanciyju (p < 0,001). Palyginus tiriamujy
santykinius (koreguotus pagal kiino pavirSiaus
plota) echokardiografinius rodmenis nustatyta, kad
ir po korekcijos pagal kiino pavirSiaus plota krep-
Sininky KS mas¢, tarpskilvelinés pertvaros storis,
KS uzpakalinés sienelés storis ir galinis skersmuo
diastolés metu islieka didesni uz nesportuojan-
¢iyjy (p < 0,001). KrepSininky kairiojo skilvelio
frakcinis sutrumpéjimas (FS) patikimai nesiskyré
nuo sveiky nesportuojanciy tiriamyjuy. Nustatytas
reik§mingai didesnis maksimalusis KS pradinio
prisipildymo greitis E (p < 0,001) ir maksimalusis
transmitralinés kraujotakos priesirdziy greitis A
kontrakcijos metu (p < 0,01), taciau E / A santykis

tarp grupiy reikSmingai nesiskyré. Tai rodo norma-
lig krepsininky diastoling funkcija.
Veloergometrinio tyrimo metu nustatyta, kad
krepsininky SSD kitimo greitis mazéjo tolygiai ir
per visas fizinio kriivio méginio pakopas (iSskyrus
Sesta kriivio minute) statistiSkai reikSmingai buvo
mazesnis uz kontrolinés grupés tiriamuju Sio ro-
dmens kitimo greiti (p < 0,05) (1 pav.)
ISanalizavus JT intervalo kitima kriivio metu
nustatyta, kad krepSininky ir nesportuojanciy ti-
riamyjy JT intervalo kitimo greitis fizinio kriivio
meéginio metu mazéjo tolygiai. StatistiSkai patiki-
mas JT kitimo greiio skirtumas tarp krepSininky
ir kontrolinés grupés tiriamuyju iSryskeéjo tik Sesta
fizinio kriivio minute, kai nesportuojanciy tiriamy-
ju JT kitimo greitis padidéjo (p < 0,05) (2 pav.).
Ketvirta fizinio krivio minutg krepSininky san-
tykinio rodiklio JT / RR kitimo greitis patikimai
mazesnis, o SeSta — didesnis uz kontrolinés gru-
pés JT / RR kitimo greiti (p < 0,05). KrepSininky
JT / RR kitimo greicio kreivé savita: nuo antros
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Kravio minuté

iki ketvirtos minutés JT / RR kitimo greitis mazéjo
ir toliau kito nedaug. Kontrolinés grupés JT / RR
kitimo greitis tolygiai maz¢jo iki SeStos minutés.
Pasiekus maziausia JT / RR kitimo greicio reiks-
mg, kontrolinés grupés tiriamyjuy JT / RR kitimo
greitis vél padidéjo (3 pav.).

Sesta fizinio kriivio minute idryskéjo skirtumai
tarp krepsininky ir kontrolinés grupés S kitimo
grei¢io rodmeny (p < 0,05). Palyginus krepSinin-
ky ir kontrolinés grupés S kitimo greicio kreives

nustatyta, kad krepSininky S kitimo greicio kaita
iki SesStos minutés nedidelé, kontrolinés grupés
tirlamyjy — iki SeStos minutés tolygiai mazéjo, o
nuo SeStos — staiga padidéjo (4 pav.).

Antra, SeSta ir aStunta minute iSrySkéjo statistis-
kai reikSmingas S-D kitimo greicio skirtumas tarp
tiriamy grupiu (p < 0,05). Palyginus krepsininky
ir kontrolinés grupés tiriamyjy S-D kitimo greicio
kreives nustatyta, kad krepSininky S-D kitimo grei-
tis iki astuntos minutés mazéjo tolygiai, astunta —
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10

pasieké maziausia reik§me ir nuo tada vél didé¢jo.
Iki Sestos minutés kontrolinés grupés tiriamyju S-D
kitimo greitis mazéjo, $eSta minutg buvo maziau-
sias, nuo Sestos — staiga padidéjo (5 pav.).

Koreliaciné analizé parodé, kad visa fizinio
krivio laikotarpj sportininky SSD kitimo grei-
tis turéjo neigiama koreliacini rysi su KS mio-
kardo masés ir MMI rodmenimis (iSskyrus
Sesta fizinio kriivio minutg). Koreliacinis ry-
Sys, didinant fizinio kriivio galinguma, stipréjo
(r=-0,26 antra kriivio minutg, r = — 0,46 deSimta
krlivio minutg).

REZULTATU APTARIMAS

Miokardo prisitaikymas prie nuolatinio fizi-
nio kriivio pasireiskia jau vaikystéje. Kai kurie
autoriai teigia, kad vaiky amziaus sportininky
kairiojo skilvelio geometrija pakinta jau sportinés
karjeros pradzioje (Cohen et al., 1987; Horowitz
et al., 2003; Aybakan et al., 2006). J. Somauroo
ir bendraautoriai 2001 m. iStyré 172 14—19 mety
futbolininkus ir nustaté reikSminga skirtuma tarp
sportininky ir nesportuojanciuyjuy tarpskilvelinés
pertvaros, kairiojo skilvelio uzpakalinés sienos

storio diastolés metu bei miokardo masés (So-
mauroo et al., 2001). C. R. Cohen ir bendraau-
toriai (1987) nustaté, kad paaugliy imtynininky
tarpskilvelinés pertvaros storis diastolés metu
buvo didesnis, o kairiojo skilvelio galinis diasto-
linis dydis nesiskyré nuo nesportuojanciy (Cohen
et al., 1987). Kiti autoriai nurodo reikSmingai
didesnj sportuojanciy vaiky ir paaugliy kairiojo
skilvelio galini diastolini dydi (Aybakan, 2006).
Sio tyrimo duomenys panasiis | pateiktus litera-
tiroje. Tyrimo metu nustatéme statistiSkai reiks-
minga skirtuma tarp krep$ininky ir nesportuojan-
¢iy tiriamyjy tarpskilvelinés pertvaros, kairiojo
skilvelio uzpakalinés sienos storio, galinio dias-
tolinio dydzio, santykinio sienos storio, miokardo
masés ir miokardo masés indekso.

Atlikto tyrimo metu nustatéme, kad krepSinin-
ky sistolinés funkcijos rodmuo — kairiojo skil-
velio frakcinis sutrumpéjimas (FS) ir diastolinés
funkcijos rodmuo (E / A) santykis reik§mingai
nesiskyré nuo nesportuojanéiyjy. Sie duomenys
sutampa su daugelio autoriy teiginiais, kad vaiky
amziaus sportininkams nustatoma normali sistoli-
n¢ ir diastoliné funkcija (Somauroo et al., 2001;
Aybakan et al., 2006).
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Taciau kai kurie autoriai teigia, kad gali buti
padidéjes sportininky E bangos greitis ir E / A san-
tykis (Pluim et al., 2000; Venckiinas ir kt., 2005).
Taip atsitinka dél geresnés sportininky kairiojo
skilvelio diastolinés funkcijos. Be to, intensyviai
sportuojant retéja Sirdies susitraukimy daznis,
todel pailgéja diastolinio prisipildymo laikotarpis
ir sumaze¢ja diastoliné KS funkcija (Fagard, 1997).
Miisy tirty sportininky diastolinés funkcijos rodiklis
E / A, palyginti su nesportuojanciyju, reikSmingai
nesiskyré. Tai dar karta patvirtina literatiiros duo-
menis apie normalig sportininky kairiojo skilvelio
diastoling funkcija (Fagard, 1997; Pluim, 2000).

Sirdies persimodeliavimui turi jtakos sporto
Sakos pobudis (Fagard, 1997; Pluim et al., 2000;
Venckiinas ir kt., 2005). Mokslininkai teigia, kad
priklausomai nuo fizinio kravio tipo galima isskirti
dvi pagrindines kairiojo skilvelio hipertrofijos for-
mas — koncentring ir ekscentring hipertrofija (Fa-
gard, 1997; Cubero et al., 2000; Pluim et al., 2000).
Apzvelgus paskutinius tyrimus, kuriy metu buvo
iSanalizuota jvairiy Saky sportininky Sirdies mor-
fometriniai duomenys, nustatyta, kad daugeliui
sportininky kairiojo skilvelio hipertrofija iSsivysto
del padidéjusio KS sieneliy storio ir dél padidéjusios
KS vidinés ertmées, t. y. budingas misrus kairiojo
skilvelio persimodeliavimo tipas (Fagard, 1997;
Pluim et al., 2000). Misy tyrimo duomenys tai
patvirtino: nustatyta tirty krepsininky kairiojo skil-
velio hipertrofija, i§sivysciusi ir dél KS sieneliy
sustor¢jimo, ir dé¢l KS skersmens padidéjimo
diastolés metu. Panasiai teigia ir kiti tyréjai (Fagard,
1997). D. Vasiliauskas ir bendraautoriai (2006) pa-
teikia kiek kitokius duomenis. Tyréjai, atlike 8—13
ir 14—17 m. krepSininky echokardiografinj tyrima,
nustaté, kad 14—17 m. kreps$ininky tarpskilvelinés
pertvaros, KS uzpakalinés sienelés ir KS santykinis
sieneliy storis patikimai virsijo 8—13 m. tiriamyju
rodmenis, taciau galinis skersmuo diastolés metu
nesiskyré (Vasiliauskas et al., 2006). Panasiai tei-
gia ir kiti autoriai, tyre suaugusius krepSininkus
(Fagard, 1997; Pelliccia et al., 1999). Daroma prie-
laida, kad krepSininkams biidingas koncentrinis
kairiojo skilvelio persimodeliavimas dél padidéjusio
sieneliy storio. Misry miisy tirty krepsininky kai-
riojo skilvelio geometrijos persitvarkymo pobudi
galéjo lemti treniravimosi stazas. Populiariausios
Lietuvoje sporto Sakos — krepsSinio — atstovai
pradeda reguliariai sportuoti anksciau nei dauguma
kity sportininky, o didesnis treniravimosi stazas gali
paveikti kairiojo skilvelio persimodeliavima. Be to,
aciklinis krepsinio sporto Sakos pobiidis bei didelio
intensyvumo dinaminis kravis yra specifinis, todél

gali paveikti ir ekscentrini KS persimodeliavima.
Rungtyniaudami krepSininkai daugiausia atlieka
intensyvy nedidelés trukmés fizini kriivi, o poilsio
tarp intensyvios fizinés veiklos metu jie biina ma-
zai aktyvus. Gal §i skirtuma i§ dalies galéjo lemti
sportinio kriivio intensyvumas ir trenerio parinkta
treniruociy strategija? Tiek pasaulyje, tiek Lietuvoje
nepakanka tyrimy, nagringjanciy vaiky ir paaugliy
krepsininky Sirdies morfometrijos prisitaikyma prie
fizinio kriivio. Todél tikslinga istirti didesnj vaiky
ir paaugliy, kultivuojanciy krepsinio sporta, kontin-
genta. KrepSininky Ggis ir kiino pavirSiaus plotas,
aisku, daznai buina didesnis nei kity Saky sportininky
(Pavlik et al., 2001). Tyrimo metu nustatéme, kad
krepsininky tigis patikimai virsijo nesportuojanciy
kontrolinés grupés tiriamyjuy rodiklius, bet kiino
pavirSiaus plotas nuo nesportuojanciyjy nesiskyreé.
Todé¢l iSanalizavus santykinius (koreguotus pagal
kiino pavirsiaus plota) echokardiografinius rodmenis
nustatytas statistiSkai reikSmingas krepsSininky ir
kontrolinés grupés §iy rodmeny skirtumas.

Dél ilgalaikio fizinio kriivio persimodeliuoja ne
tik Sirdis, bet pakinta Sirdies ir kraujagysliy siste-
mos funkciniai rodmenys, viso organizmo funkciné
biisena. Norédami i§samiau iSanalizuoti krepSininky
funkciniy rodmeny kaitg fizinio kriivio metu, tai-
kéme integralios organizmo reakcijos i fizini krtivi
modeli (Vainoras ir kt., 1999). Vienas plac¢iausiai
nagrin¢jamy SKS rodmeny yra Sirdies susitraukimo
daznis (SSD). Vaiky ir paaugliy brendimo laikotar-
piu, kol galutinai nesusiformaveg kraujo srovés per-
skirstymo mechanizmai fizinio kriivio metu, labai
svarbi SSD kaita (Washington et al., 1994; Winsley
et al., 2003). SSD fizinio kriivio metu pradeda didéti
nuo pat fizinio kriivio pradzios ir, didéjant kriivio
intensyvumui, jis didéja tiesiskai (Rowland, 1996).
Ilgalaikis fizinis kriivis didina parasimpatinés nervy
sistemos poveiki, dél to sportininky SSD ramybés
biisenoje ir fizinio kriivio metu mazesnis uz ne-
sportuojanciyju (Rowland, 1996). A. Emeljanovas
ir kt. (2006), palyging 13 m. amziaus zaidéjy ir
kontrolinés grupés SSD atliekant 30 s vertikalaus
Suoliavimo testa, nustaté, kad zaidéjy SSD reik§mes
fizinio krivio metu statistiskai patikimai mazesnés
uz kontrolinés grupés (Emeljanovas ir kt., 2006).
Geresng sportininky reguliacinés sistemos adapta-
cija prie krivio rodo ne tik mazesnés, lyginant su
nesportuojanéiaisiais, SSD reik§més, bet ir mazes-
nis SSD kitimo greitis (Zumbakyté, 2007). Miisy
tyrimo duomenys patvirtina Siuos teiginius. Krep-
$ininky SSD didéjimo greitis statistidkai patikimai
mazesnis uz kontrolinés grupés tiriamuyjy atitinkama
rodmeni ir tolygiai mazéjo beveik per visa fizinio
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kriivio méginio laikotarpi. Tokia $io rodmens kitimo
greicio kaita paaiskina geresné sportininky regulia-
cinés sistemos adaptacija prie fizinio kriivio.

Elektrokardiogramos JT intervalas attinka Sir-
dies elektring sistolg ir jo trumpéjimas susijes su
Sirdies metabolizmo intensyvumu (Vainoras, 1999).
Misy tyrimas parodé, kad krepsininky JT intervalo
kitimo greitis kriivio metu yra mazesnis nei nespor-
tuojanciy tik Sesta kruvio minute, taciau krepSininky
JT intervalo kitimo greic¢io kreivé tolygesné. Tai
sutampa su autoriy, teigianciy, kad sportininky JT
intervalo reik§més bei kitimo greitis skiriasi nuo
nesportuojanciyjy, ir tai rodo geresni sportininky
apriipinanciosios sistemos prisitaikyma prie fizinio
kriivio (Emeljanovas ir kt., 2006; Zumbakyté, 2007).
Tai patvirtina ir kity tyréju duomenis, teigiancius,
kad vaiky ir paaugliy Sirdies ir kraujagysliy sistemos
adaptacijos prie fizinio kriivio metu svarbiausias vai-
dmuo tenka SSD ir glaudZiu rysiu su juo susijusio
JT intervalo kaitai (Winsley, 2003).

Vertinant organizmo kaip kompleksinés siste-
mos adaptacija prie fizinio kruivio, mokslininkai yra
pasiiilg nagrinéti rodmenis, apibiidinancius skirtingy
sistemy sasajas (Vainoras ir kt., 1999; Emeljanovas
ir kt., 2006; Zumbakyté, 2007). Vienas i§ jyu — tai
santykinis JT / RR rodmuo, parodantis Sirdies ir
kraujagysliu sistemos funkcijos mobilizacijos dydi
fizinio krtivio metu (Vainoras, 1999). Atlikto tyrimo
metu nustatyta, kad krepSininky JT / RR $esta mi-
nutg padidéja ir statistiSkai reikSmingai skiriasi nuo
kontrolinés grupés. Maziausias krep$ininky JT / RR
kitimo greitis uzregistruotas astuntg fizinio kriivio
minute, kontrolinés grupés tiriamyjy — Sesta. Veé-
liau krepS$ininky Sio rodmens kitimo greitis padidéja
nedaug, o kontrolinés grupés tiriamuju — ryskiai.
Panagius duomenis pateikia ir R. Zumbakyté, nu-
stadiusi, kad suaugusiy sportininky JT / RR kitimo
greitis per paskuting kruvio pakopa padidéja. Au-
toré daro prielaida, kad §is rodmuo parodo sporti-
ninky funkciniy galimybiy riba, t. y. reguliacinés ir
apriipinanciosios sistemos riba rezerviniy galimybiy
mobilizacijos metu (Zumbakyté, 2007). A. Emelja-
novas pateikia kitokius duomenis. Tyréjas nenustaté
patikimo skirtumo tarp sportuojanciy ir nespor-
tuojanciy 11—14 m. amziaus berniuky JT / RR
kaitos (Emeljanovas ir kt., 2006). Miisy nuomone,
krepsininky JT / RR rodmens kitimo greicio kaitos
analizé rodo, kad sportuojanciy vaiky reguliacinés
ir apriipinanciosios sistemos fizinio krivio metu
suaktyvéja maziau nei kontrolinés grupés, bet, antra
vertus, i fizinj kriivi isitraukia per ilgesni laikotarpi.
Tokius rezultatus galéjo lemti ir ilgas krepSininky
treniravimosi stazas bei aciklinis krepsinio sporto

Sakos pobiidis. Be to, rezultatus galéjo lemti bren-
dimo laikotarpio poveikis Sirdies ir kraujagysliu
sistemai. Apie tai kalba ir kiti tyréjai (Venckinas ir
kt., 2005; Emeljanovas ir kt., 2006).

Sistolinio kraujospudzio (S) poky¢iai fizinio
kriivio metu svarbiis nustatant SKS funkcines
galimybes (Malcolm et al., 1993). Prepubertatiniu
laikotarpiu sportuojanciy vaiky sistolinis kraujos-
pudis atliekant fizini krivi gali kisti maziau, pa-
lyginti su Sirdies susitraukimo dazniu (Graetinger
et al., 1995). Miisy tyrimo rezultatai patvirtino $i
teigini: krepsininky sistolinio kraujosptdzio kiti-
mo greitis iki SeStos kriivio minutés beveik nekito,
nuo Sestos — tolygiai mazgjo. Tai rodo, kad fizinio
kravio poveikis sportuojanciy vaiky ir paaugliy
sistolinio kraujosptudzio kaitai iSreik§tas men-
kai. Panasiai teigia A. Emeljanovas, nustates, kad
11—14 m. sportininky sistolinio kraujosptidzio
kaita fizinio kriivio metu patikimai nesiskyré nuo
nesportuojanciyjy (Emeljanovas ir kt., 2006).

Pulsiné AKS amplitudé — tai sistolinio ir
diastolinio kraujospudzio skirtumas (S-D), kuris
pagal integraliojo vertinimo modelj rodo vykdan-
Ciosios sistemos darba (Vainoras, 1999). Zinoma,
kad treniruojamas raumenynas lemia pulsing AKS
amplitude (Poderys, 2004; Zumbakyté, 2007). Di-
desné sportininky pulsinés amplitudés greicio kai-
tos amplitudé, lyginant su nesportuojanciyju, rodo
intensyvesni vykdanciosios sistemos (raumenyno)
isitraukima i fizinj kriivi (Zumbakyté, 2007). Tai
patvirtina ir miisy duomenys. Skiriasi krepSininky
ir kontrolinés grupés tiriamuyjuy fizinio kriivio mégi-
nio laikas, kada pasiekiama maziausia S-D kitimo
grei¢io reikSmé: krepSininky maziausia S-D grei-
¢io kitimo reikSmé uzregistruota astunta minute,
nesportuojanciy — SeSta. Tai atsitinka dél to, kad
nesportuojanciyjy vykdancéioji sistema néra adap-
tuota prie tokio kriivio ir jy rezervinés galimybés
iSsenka anksciau, lyginant su sportininkais.

Mokslingje literatiiroje aptinkama duomeny,
kad sportininky kairiojo skilvelio miokardo masé
(KSMM) turi ry$i su SSD ir sistoliniu kraujospi-
dziu (Graetinger et al., 1995; Karjalainen et al.,
1997). Miisy tyrimas tai patvirtino. Nustatéme nei-
giama krepsininky SSD kitimo grei¢io ir KSMM
ry$i jau antra fizinio krivio minute (r = — 0,3).
Did¢jant fizinio kruvio galingumui, koreliacinis
rySys stipréjo (r = — 0,46). Si reiskinj galima pa-
aiskinti taip: dél fizinio krtvio persitvarkius KS
geometrijai, galingesnis KS miokardas lemia ge-
resn¢ sportininko Sirdies ir kraujagysliy sistemos
adaptacija prie fizinio kruvio. Nors mokslinéje
literatiiroje aptinkama duomenuy, teigianciy, kad
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sportininky sistolinis kraujospidis fizinio kriivio
metu turi ry$i su KSMM, statistiSkai patikimo ko-
reliacinio rysSio tarp krepSininky S kitimo grei¢io
ir KSMM nenustatéme (Karjalainen et al., 1997).
Manome, kad vaiky amziuje fizinio krivio metu
sistolinio kraujosptdzio ir jo kitimo grei¢io kaita
nedidel¢, todé¢l galingesnis sportininky miokardas
daugiau lemia SSD bei SSD kitimo grei¢io kaita.

Tyrimas parodé, kad nagrinéty kairiojo skilve-
lio echokardiografiniy bei Sirdies ir kraujagysliu
sistemos funkciniy rodmeny kitimo greitis tarp
krepSininky ir nesportuojanciy tiriamyjy buvo
skirtingas. Veloergometrinio méginio metu regis-
truojamo SSD kitimo grei¢io pokyd¢iai turi glaudy
ry$i su kairiojo skilvelio echokardiografiniais ro-
dmenimis, todél rodmeny analizé suteikia galimy-
be tiksliau {vertinti Sirdies ir kraujagysliy sistemos
funkcing biisena.

ISVADOS

1. Kreps$ininky absoliutiis ir pagal kiino pavirSiaus
plota koreguoti echokardiografiniai rodmenys
statistiSkai patikimai buvo didesni uz nespor-
tuojanciyjy, o kairiojo skilvelio funkcijos ro-
dmenys nuo nesportuojanciyjy nesiskyré.

2. Kairiojo skilvelio echokardiografiniy rodme-
ny bei Sirdies ir kraujagysliy sistemos funk-
ciniy rodmeny kitimo greitis tarp krepSininky
ir nesportuojanciy tiriamyjy buvo skirtingas.
Krepsininky SSD ir JT intervalo kitimo greitis
fizinio kriivio metu buvo patikimai mazesnis uz
nesportuojanc¢iyjy.

3. Krepsininky kairiojo skilvelio miokardo masé
glaudziai susijusi su SSD kitimo greiéiu fizinio
kriivio metu.
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STRUCTURAL CARDIAC ADAPTATION AND PARAMETERS
OF CARDIOVASCULAR SYSTEM IN 12 TO 17-EAR OLD
BASKETBALL PLAYERS

Aldona Bartkevi¢iené! ¥, Alfonsas Vainoras?, Dalia BakSiené?,
Nijolé Raskauskiené', Sigita Kibildiené®
Institute of Psychophysiology and Rehabilitation c/o Kaunas University of Medicine', Palanga,
Kaunas University of Medicine’, Kaunas, Klaipéda Sports Medicas Centre’,
Klaipéda Children Hospital®, Klaipéda, Lithuania

ABSTRACT

Specific features of the adaptive changes of the cardiovascular system of the children and adolescent basketball
players are still insufficiently investigated.

The aim of the study was to evaluate the development of echocardiographic indices of the left ventricle and describe
alternations in the speed of changes in the parameters of cardiovascular system during exercise test in 12—17 year-old
basketball players.

Methods: 62 male basketball players between 12 and 17 years and 168 healthy non athletes controls of the same age
and gender were involved in the study.

All the subjects were examined by M-mode and 2-dimensional Doppler echocardiography. Left ventricular end-
diastolic internal diameter (LVIDd), posterior wall thickness (LVPW), as well as interventricular wall thickness (IVS)
were measured from M-mode echocardiography. Left ventricular mass (LVM), left ventricular mass index (LVMI), body
size-adjusted LVIDd, LVPW, IVS, LVM, shortening fraction (SF), relative wall thickness (RWT) were calculated by using
the formulas. Diastolic parameters including peak E wave, peak A wave were measured from Doppler echocardiography,
their ratio E/A was calculated.

All the participants of the study performed a graded exercise test on a cycle ergometer. 12 ECG standard derivations
were synchronically recorded every second minute. The following functional parameters and their rate of change were
estimated: heart rate (HR), JT interval, RR interval, systolic blood pressure(S), diastolic blood pressure (D), pulse blood
pressure amplitude (S-D), JT / RR ratio.

Compared with controls the basketball players showed a significantly greater absolute and body size-adjusted LVID,
IVS, LVPW and LVM (p < 0.001). SF and E / A ratio did not differ between the basketball players and the controls.

Differences in the speed of changes in HR, JT, JT / RR, S and (S-D) between the basketball players and the controls
were reported. The speed of change of HR in the controls was higher than that in the basketball players during all phases
of exercise test with the exception of 6-th min (p < 0.05). We found statistically significantly higher speed of changes
in JT in the controls than that of the basketball players in the 6-th min (p < 0.05). The speed of change of HR correlated
significantly in the basketball players to LVM in all phases of the load (r = -0.4—0.5), the speed of changes in JT — in
the 6-th min of the load (r = 0.3).

Our study revealed that children, who trained basketball regularly, had significantly greater left ventricular cavity,
thicker interventricular wall and left ventricular posterior wall, greater left ventricular mass compared to non trained
controls. The speed of changes in HR in the controls was higher compared to the basketball players, and that suggests a
better adaptation of cardiovascular system of basketball players to physical exercise.

There was correlation between speed of changes in functional parameters and echocardiographic indices in basketball
players.Athletes who reached a greater speed of changes in HR during exercise test had a tendency to develop greater
LVM.

Keywords: cardiovascular system, speed of changes in functional parameters, echocardiography.
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PECULIARITIES OF PHYSICAL FITNESS AND BODY
COMPOSITION OF 5—7 YEAR-OLD CHILDREN OF
SEVERAL KAUNAS PRESCHOOLS AND INTERACTION
BETWEEN THOSE INDEXES
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Sandrija Capkauskiené. PhD in Biomedical Sciences, lecturer at the Department of Applied Physiology and Physical Therapy, Lithuanian
Academy of Physical Education. Research interests — the influence of physical activity on functional and morfological health indexes.

ABSTRACT

Childhood obesity is a key public health issue around the globe in developed and developing countries (Dugan, 2008).
The recent worldwide increase in the prevalence of childhood obesity may be due in part to a decrease in children's
physical activity levels (Ball et al., 2001). It is necessary to develop early interventions to improve physical fitness in
children and to prevent the increase of childhood obesity (Brunet et al., 2006). So, the aim of this study was to evaluate
the body composition and physical fitness of children aged 5—7 years and to estimate the interaction between body
composition components and physical fitness tests.

Participants: 216 children participated in this study: 104 girls, mean age 5.90 + 0.63 years and 112 boys — mean
age 5.98 £ 0.50 years from Kaunas city (Lithuania) preschools. Methods: all the subjects have been measured for
their height, body mass, waist circumference (WC) and skinfolds at 2 different places — triceps and subscapular.
Body mass index (BMI) and percentage body fat mass (BFM) were evaluated. All the participants did four physical
fitness tests including speed shuttle run, 20 meters distance run, standing long jump and throwing 1 kg ball. General
physical fitness level was evaluated based on B. Sekita (1988) methods.

Results. Results showed that BMI did not significantly differ between boys and girls, and was evaluated as “optimal”
for both groups. BEM was significantly higher in girls (p < 0.001), and WC did not differ between genders. But WC
had a tendency to increase with age in both boys and girls. Strong relationship was observed between BMI and BFM
(r=0.660, r = 0.660 respectively,; p < 0.01), and between BMI and WC (r = 0.703, r = 0.826 respectively; p < 0.01)
for both boys and girls. The results of physical tests showed that boys did all the tests better than girls (p < 0.01).
When we evaluated the general physical fitness of each child, the results indicated that their physical fitness was
low, evaluated as “good enough” for most boys and girls. General physical fitness of children negatively but slightly
correlated with BFM (r = —0.201; p < 0.001), it indicated that higher BFM determined lower evaluation of general
physical fitness.

Conclusions. Optimal body weight, according to body mass index, percentage body fat mass and waist circumference,
was established for the bigger part of children, aged 5—7 years old. This study shows that physical fitness of children
was low — evaluated as “good enough” and negatively correlated with body fat mass, showing that high body fat
mass negatively impacted physical fitness.

Key words: body mass index, percentage body fat mass, waist circumference, physical fitness.

INTRODUCTION

verweight in children and adolescents

represents an uncontrolled, worldwide

epidemic (Flodmark et al., 2004). Even
in developing countries, the rates of overweight
and obesity are increasing rapidly (Guillaume et
al., 2002). The recent worldwide increase in the
prevalence of childhood obesity may be due in part
to a decrease in children’s physical activity levels
(Ball et al., 2001).

The first paper on body mass index, overweight
and obesity from this survey was published in 2004
by I. Lissau et al. (2004). This scientist collected
information of height and weight data from 15
countries, including Lithuania, and on their basis
a reference standard of overweight and obesity
was calculated as the 85th and 95th centiles. The
results showed that among the Nordic and Baltic
countries, Lithuania and Denmark have the lowest
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rates on overweight and obesity. (Lissau et al.,
2004). Lithuanian professor J. Tutkuviene (2005)
collected, analyzed and published the data of
2000—2004 years research period, which showed
that BMI of Lithuanian children had even decreased
in the period of 10—15 years. She noticed, that
when children and juvenile’s height acceleration
became lower, the overweight continued to rise
(Tutkuviene, 2006). So, it is necessary to develop
early interventions to improve physical fitness in
children and to prevent the increase of childhood
obesity (Brunet et al., 20006).

Thus, the aim of this study was to evaluate the
physical fitness of children aged 5—7 years and to
estimate the interaction between body composition
components and physical fitness tests. We wanted
to know if there was a tendency in preschool
children’s overweight. If it is so, how it interacted
with preschool children’s anthropometric data and
physical fitness.

METHODS

Subjects. 216 children: 104 girls (mean
age 5.90 + 0.63 years) and 112 boys (mean age
5.98 + 0.50 years) from Kaunas city (Lithuania)
preschools participated in this study to assess the
peculiarities of their physical fitness. The research
was done in eleven preschools in Kaunas city by
two researchers. The children were selected for
the experiment depending on their age (from 5
to 6 years old) and the agreement of their parents
(only those children participated in the research,
whose parents’ agreements had been received).
The experiment was performed in spring and in
early autumn of 2007.

Anthropometric measurements. Anthropo-
metric measurements were made before the physical

Figure 1. Tape position for measuring waist
circumference (Moreno et al., 1999; McCarthy
et al., 2001; Freedman et al., 2004)
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tests. All the subjects were measured: 1. for their
height (cm) — standing children were measured
undressed and unshod to with the stadiometer,
keeping the shoulders in a relaxed position and
the arms hanging free. 2. Body mass (kg) —
standing weight was measured undressed and
unshod in the minimum clothing possible. Body
mass of all the participants was measured by the
same electronic scale. 3. Body mass index (BMI)
(kg / m?) was calculated by dividing weight (kg) by
height squared (m?). Children were categorized into
non-overweight, overweight and obese categories
according to the World Health Organization (2006)
gender and age-specific cut-off points. 4. Waist
circumference (WC) — directly with a tape-
measure at a level midway between the lower rib
margin and iliac crest with the tape all around the
body in horizontal position. Children were measured
undressed and unshod. WC was evaluated based on
McCarthy et al. (2001) method.

5. Percentage body fat mass (BFM) was
evaluated by measuring skinfold at 2 different
places for children using a formula from the
internet site http://www.health-calc.com/body-
composition/skinfold-children, which was deviced
according to M. H. Slaughter et al. (1988),
K. R. Boye et al. (2002) and N. Wedderkopp et al.
(2004). Measurements of two skinfolds — triceps
and subscapular — were made on the right hand
side of the body using a Harpenden caliper — in
millimeters and using the average of the 3 readings.
BFM (Lohman, 1987) was used to classify levels
of body fatness for children.

All the anthropometrical measurements were
made two times, and the average of the results
were chosen.

Physical tests. Physical fitness of children
was assessed using: 1. Sleight test (s) — speed

Figure 2. Sleight test (s) — 5 meters x 4 shuttle-running
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Figure 4. Power test
(cm) — throwing 1 kg
ball

5 meters x 4 shuttle

running (Figure 2); 2. Quickness test (s) — 20
meters running. 3. Force test (cm) — standing long
jump (Figure 3); 4. Power test (cm) — throwing
1 kg ball into the distance from behind the head
(Figure 4). Children did the all physical tests
indoors, except for 20 meters running, which was
done outdoors, in the morning, before 12 p.m.,
Physical tests were done two (20 meters running
and shuttle running) — three times, and the best
result was chosen. Every test gave certain points,
and after all 4 tests, every child had some points.
Using the whole sum of points and according to
the physical fitness evaluation charts, deviced by a
Polish scientist B. Sekita (1988) we estimated the
physical fitness of children.

Statistics. Descriptive data are presented
as mean £ SD. To check the hypothesis of the
quantitative variables Student’s t-test was used.
The groups (boys and girls) were compared by a
one-way analysis of variances (ANOVA). Pearson’s
correlation coefficient was used for the quantitative
values. Statistical significance was set at p < 0.05.

RESULTS

Body composition. The physical characteristics
of the total group and of boys and girls separately
are shown in Table 1. Boys were not significantly
different from girls with respect to weight, height,
BMI. However, as expected, BFM was significantly
higher in girls (p < 0.05).

BMI, BFM and WC percentage characteristics
of the total group and of boys and girls separately
according to the children’s body composition are
shown in Table 2.

Summarizing the evolution of BMI during the
period of age of 5, 6 and 7 years in both gender
groups, definition of BMI above 85 percentile for
both genders showed risk of obesity (overweight),
BMI values above 95 percentile showed too big
weight (obesity) (Cole, 2000; Kuczmarski, Flegal,
2000; Reilly, 20006).

The prevalence of being overweight and obese
in the group of boys aged 5—7 years was 15.2 and
12.5%, in the group of girls of the same age it was
9.6 and 10.6%.

BFM was calculated by means of subscapular
and triceps skinfolds measurement values. BFM data
showed that this index for girls was significantly
higher than for boys (p < 0.001). According to the
percentage body fat chart by T. G. Lohman (1987),
BFM was evaluated as an optimal range for 66.3%
of girls and for 67.9% of boys. BFM was defined as
high for 14.4% of girls and for 17.8% of boys.

WC between genders did not differ, but it had
a tendency to increase with age in both girls and
boys. WC at 90 percentile for both genders showed
overweight (McCarthy et al., 2001). 4.8% of girls
and 8.0% boys had WC values higher than 90™
percentile. WC at 95 percentile for both genders
showed obesity (McCarthy et al., 2001). So, our
obtained results showed obesity for 9.6% of girls
and 8.9% boys, because they had WC values higher
than 95" percentile (Table 2).

Strong relationship was observed between BMI
and BFM (r = 0.661; p < 0.01), and between BMI
and WC (r = 0.781; p < 0.01), as well as between
BMI and BFM (r = 0.660; r = 0.660 respectively;
p < 0.01), and between BMI and WC (r = 0.703,
r = 0.826 respectively; p < 0.01) for both boys
and girls.

BMI also highly correlated with weight
(r =0.854; p < 0.01), but it was slightly related
to height (r = 0.232; p < 0.01). High correlation
was also found between BMI and subscapular and
triceps skinfolds (r = 0.702, r = 0.574; p < 0.01).

PFM strongly correlated with weight (r = 0.595;
p <0.01), with WC (r = 0.631; p < 0.01), and
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Table 1. Characteristics of subject

Note. All values are x £ SD; S — sex.

Table 2. BMI, BFM and WC percentage
(%) characteristics

Note. BMI was evaluated according to Cole

(2000); Kuczmarski and Flegal (2000); Reilly
(2006). BFM was evaluated according to

Indexes Girls Boys Significance
n 104 112
Age, y 5.90+0.63 5.98£0.50 o
Height, cm 118.0+5.16 119.30 £5.33 o
Weight, kg 22.07 £4.01 22.57+3.52 o
BMI, kg /m’ 15.76+2.03 | 1579+1.73 -
Subscapular skinfold, mm 7.81 £3.83 6.44 £2.49 p<0.05
Triceps skinfold, mm 12.87 £4.06 10.69 £ 3.03 p<0.01
BFM, % 18.73+4.71 16.53 £4.39 p <0.001
WC, cm 52.63£4.48 53.13+£4.13 o
Low weight Optimal weight Overweight Obese
Baseline

Girls | Boys | Girls | Boys | Girls | Boys | Girls | Boys
BMI, kg / m? 20.2 16.1 59.6 56.2 9.6 15.2 10.6 12.5
WC, cm 12.6 13.5 73 69.6 4.8 8.0 9.6 8.9
BFM, % 19.2 14.3 66.3 67.9 — — 14.4 17.8

Lohman (1987). WC was evaluated according
to McCarthy et al. (2001).

with subscapular and triceps skinfolds (r = 0.841,

r=0.937; p <0.01).

WC had high correlation with weight and
height (r = 0.831, r = 0.479; p < 0.01), and with
subscapular and triceps skinfolds (r = 0.683,

r=0.541; p < 0.01).

Physical fitness. The results showed that the
boys did all the tests — 20 meters running, shuttle
running, jumping and throwing the ball — better
than the girls (p < 0.01), but when we evaluated
the general physical fitness (Sekita, 1988) of each
child, the results indicated that physical fitness was
evaluated as “good enough” for both genders —
54.5% for boys and 48.1% for girls (p > 0.05).
Only 5.4% of boys and 3.8% of girls have a “high”
level evaluation of physical fitness (p > 0.05).
There was no significant difference in the physical
fitness level (between the points received) between
the boys (179.32 + 35.25 points) and the girls
(187.86 £ 33.91 points). General physical fitness
based on the points received was evaluated as
“good enough” for the boys and for the girls.

We found some significant interaction between

body composition components and physical fitness

tests. 20 meters running and shuttle running tests
negatively and slightly correlated with height
(r=-0.211 and r = -0.253; p < 0.001), showing

that as body height increased, run performance
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times were slower. Correlation between 20 meters
running and shuttle running tests and BFM was
positive but also slight (r = 0.225; p < 0.001 and
r=0.154; p < 0.05).

Force test slightly correlated with height
(r=0.200; p < 0.001), and negative correlation
was found with BFM (r = -0.232; p < 0.001).

Power test slightly correlated with weight and
height (r = 0.353 and r = 0.434; p < 0.001). Slight
interaction was found between power test and BMI
(r=0.177; p < 0.001), and with WC (r = 0.283;
p <0.001), too.

General physical fitness of children negatively but
slightly correlated with BFM (r =-0.201; p < 0.001),
and it indicated that higher BFM determined lower
evaluation of general physical fitness.

Figure 5. Percentage distribution of physical
fitness level among the girls and the boys

Note. Physical fitness level was evaluated ac-
cording B. Sekita (1988).
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We also examined interaction between physical
fitness and body composition components separately
for boys and for girls: Among the girls — 20
meter running test results slightly correlated with
BMI (r = 0.259; p < 0.001) and BFM (r = 0.262;
p < 0.001). Shuttle running negatively correlated
with height (r = —0.248; p < 0.001). Force test
negatively correlated with BMI (r = —0.326;
p <0.001), BFM (r = —0.359; p < 0.001) and WC
(r=-0.297; p < 0.001). Power test significantly
correlated only with height (r = 0.397; p < 0.001)
and weight (r = 0.226; p < 0.05). The general
fitness level of girls negatively correlated with
body composition components as BMI (r = —0.203;
p <0.001), PFM (r = -0.322; p < 0.001) and WC
(r=-0.237; p < 0.001). It showed that when the
BMI, BFM and WC values increased, the general
fitness level of a child became worse. Also, the
general fitness level of girls showed negative
correlation with running test results (r = —0.693
and r = —-0.594; p < 0.001), positive and strong
correlation with force (r = 0.691; p < 0.001) and
with power tests (r = 0.464; p < 0.001).

Among the boys — 20 meters running test slightly
and negatively correlated with height (r = —0.275;
p < 0.001) and positively with BFM (r = 0.204;
p < 0.05). Shuttle running test also negatively
correlated with height (r = -0.216; p < 0.001) as
among the girls, too. Force test positively correlated
with height (r = 0.252; p <0.001), weight (r = 0.235;
p < 0.05) and WC (r = 0.202; p < 0.05). Power
test positively correlated with height (r = 0.441;
p < 0.001), weight (r = 0.460; p < 0.001), BMI
(r=0.288; p<0.001) and WC (r=0.373; p < 0.001).
The general fitness level of boys slightly correlated
with such body composition components as height
(r =0.257; p < 0.001) and weight (r = 0.253;
p < 0.001). Also, the general fitness level of boys
showed negative correlation with running tests
(r=-0.536 and r =-0.519; p < 0.001), positive and
strong correlation with force (r = 0.663; p < 0.001)
and with power tests (r = 0.604; p < 0.001).

DISCUSSION

Results obtained from our study showed that:
1. Body composition indexes were optimal for a
bigger part of children aged 5—7 years.
2. We found an interaction between the indexes of
physical fitness and body composition.
We examined several important indexes of body
composition — body mass index, percentage body
fat mass and waist circumference in children aged

5—7 years. We found that children aged 5—7 years
were not overweight because many participants had
an optimal body mass index — 60.6% of girls and
56.3% of boys, normal percentage body fat mass —
66.3% girls and for 67.9% boys, and an optimal
value of waist circumference — 73% of girls and
69.6% of boys. The highest prevalence of optimal
body composition, and the lowest prevalence of
overweight and obesity among the children was
assessed by waist circumference values. We set a
great store on all the indexes. Foreign scientists
also discussed about the priority of these basic body
composition markers. We accepted the opinion of
some foreign scientists that BMI is widely used
as a measure of adiposity (Freedman et al., 2004;
Flodmark et al., 2005). They also suggested that
according to the facts that BMI is a practical indirect
measure of adiposity (Ponce-Rivera, Fuentes-Lugo,
2008; McCarthy et al., 2003) and children’s BMI is
a better predictor of lean mass than fat mass (Cole
et al., 2007), waist circumference is a sensitive
marker for abdominal obesity in the pediatric age
group (Schwandt et al., 2008) and until recently,
it has not been regarded as an important measure
of adiposity in children (Brambilla et al., 1994).
Foreign scientists also notify that information on
waist circumference in children could be as useful
as BMI as a means of identifying the overweight
and obese in childhood population studies (Zannolli,
Morgese, 1996; Moreno et al., 1999).

It should be noted that waist circumference
could be adopted as an alternative or additional
measurement to BMI in children (McCarthy et
al., 2001).

The years just before puberty (6—9 years) are
an important time to target the management and
prevention of obesity in children. This period is
recognized as a critical period for the development
of obesity, with early adiposity rebound appearing
to predict the development of later obesity
(Whittaker et al., 1997; Dietz, 1997). The ages
of 6—9 years are also of interest because this is
the time when activity and eating patterns may be
changing as children become established in school
and other routines of middle childhood. For these
reasons, it was of particular interest to examine the
relation between physical activity and body fatness
in children of this age group (Deurenberg, 1999).
So we also evaluated physical fitness of children,
aged 5—7 years and its interaction with their
body composition. This study shows that physical
fitness of children negatively correlated with BFM,
showing that overweight or obesity negatively
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interacted with physical fitness. Comparing the
results of physical fitness in each gender, the
results obtained showed a negative correlation of
physical fitness and BMI, BFM and WC for girls,
and a slight correlation of physical fitness with
height and weight for boys. The registered data are
similar to those observed by the foreign scientists
too — according to which low levels of physical
activity in preschool children are associated with
raised levels of body fat (Davies et al., 1995).
Our results showed the girls’ physical fitness level
correlated with BMI, BFM and WC, and not the
boys, as E. O. Ball (Ball et al., 2001) suggested
that percentage of body fat is inversely associated
with physical activity level in boys but not girls.
Physical activity is one factor contributing to
body fatness in boys, but additional factors may

influence the size of the fat stores in girls (Ball et
al., 2001). Our data contradict to these findings. We
could explain this as the girls’, who participated in
our study, body fat mass was significantly higher
than that of the boys, and the bigger fat mass
determined their physical fitness level.

CONCLUSIONS

Optimal body weight, according to body
mass index, percentage body fat mass and waist
circumference was established for a bigger part of
children, aged 5—7 years. This study shows that
physical fitness of children was low — evaluated
as “good enough” and it negatively correlated with
body fat mass, showing that high body fat mass
negatively impacted physical fitness.
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KAUNO MIESTO DARZELIUS LANKANCIY 5—7 METY AMZIAUS
VAIKU FIZINIO PAJEGUMO IR KUNO KOMPOZICIJOS
YPATUMAI BEI SIU RODIKLIU RYSYS

Sandrija Capkauskiené, Kristina Visagurskiené, Rima Bakiené,
Irena Vitkiené, Daiva Vizbaraité
Lietuvos kiino kultiiros akademija, Kaunas, Lietuva

SANTRAUKA

Vaiky antsvoris — tai visuomeniné problema tiek iSsivysc¢iusiose, tick besivystanc¢iose Salyse (Dugan,
2008). Pastaruoju metu padidéjusio vaiky antsvorio paplitimo visame pasaulyje priezastimi i§ dalies gali biti
vaiky fizinio aktyvumo sumazéjimas (Ball et al., 2001). Tad svarbu i§ anksto numatyti priemones, gerinancias
vaiko fizinj pajéguma ir apsaugancias nuo antsvorio didéjimo vaikystéje (Brunet et al., 2006).

Tyrimo tikslas — nustatyti 5—7 mety amziaus vaiky kiino kompozicija ir fizini pajéguma, jvertinti sasaja tarp
kiino kompozicijos komponenty ir fizinio pajégumo testy rodikliy. Buvo tiriami 216 Kauno miesto ikimokyklinio
amziaus vaiky — 104 mergaités (amziaus vidurkis — 5,90 = 0,63 m.) ir 112 berniuky (amziaus vidurkis —
5,98 + 0,50 m.). ISmatuotas visy tirlamyjy tigis, svoris, liemens apimtis (LA), trigalvio zasto raumens ir pomentinés
odos raukslés. Apskaiciuotas kiino masés indeksas (KMI) ir procentiné kiino riebaly masé¢ (KRM). Fiziniam
pajégumui (FP) ivertinti atlikti keturi testai — bégimas Saudykle, 20 metry nuotolio bégimas, Suoliukas i§ vietos
stovint ir 1 kg kamuolio metimas. Vaiky FP jvertintas remiantis B. Sekita (1988).

Berniuky ir mergai¢iy KMI rodikliai reikSmingai nesiskyré ir atitiko normos ribas, tuo tarpu mergaiciy
KRM buvo didesné (p < 0,01), LA koncentracija patikimai nesiskyré tarp abieju ly¢iy tiriamyju. Visgi berniuky
ir mergaic¢iy LA koncentracija su amziumi turi tendencija didéti. RysSys tarp KMI ir KRM (r = 0.661; p < 0.01)
bei KMI ir LA (r = 781; p <0,01) rodikliy buvo stipriai reikSmingas analizuojant bendra vaiky skaiciy, taip pat
berniuky (r = 0,660, r = 0,703; p < 0,01) ir mergai¢iy (r = 0,660, r = 0,826; p < 0,01) pogrupiuose. Berniuky
FP testo rezultatai geresni nei mergaiciy (p < 0,01). Tiek berniuky, tiek mergaic¢iy bendrasis FP patenkinamas.
Bendrasis FP neigiamai koreliavo su KRM (r = —0,201; p < 0,001). Tai rodo, kad didesné riebaly masé lemia
mazesni fizini pajéguma.

Ivertinus KMI, KRM ir LA koncentracijos rodiklius galima teigti, kad dauguma 5—7 mety amziaus vaiky
turi optimalia kiino masg. Vaiky FP yra mazas ir jvertintas patenkinamai. Be to, jis neigiamai koreliavo su KRM
rodikliais. Vadinasi, didesné riebaly masé lemia mazesni fizini pajéguma.

RaktaZodziai: kiino masés indeksas, kiino riebaly masé, liemens apimtis, fizinis pajégumas.
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ABSTRACT

The purpose was to identify the peculiarities of selected training and sport performance characteristics: 1. training
strategies, 2. the body sway and 3. mental fitness. Methods: we analysed the sport performance and training
characteristics and applied interviews with elite and Lithuanian shooters. The body sway was studied applying
the method of static posturography. The subjects were standing in four postures. Mental fitness of the shooters was
evaluated 30 min before the start using CSAI-2 methodology and adapted SCAT methodology. The shooters were
divided into two groups according to their sports performance: the high and the moderate mastery groups. Statistical
analyses was made applying the SPSS 11.0 statistical package.

Results: 1. The Lithuanian women pistol shooters’ mean age of the first three place winners corresponded to that
of the elite athletes, however the sports results (p < 0.001) were significantly lower. We indicated the following
reasons: they trained less than the elite shooters, their specific training was inappropriate (p < 0.001), their mental
fitness and competition experience were inappropriate (p < 0.001). 2. The trajectory of the COP in a specific posture
(legs at shoulder length, arms down; posture without the pistol; posture with the pistol) was significantly (p < 0.05)
different (Fig. 1, Masalskyté et al., 2002) between high and moderate mastery shooters but not in general posture
(folded legs and arms down). The results suggested developing shooters’ posture from the very beginning of training.
3. The Lithuanian shooters’ level of anxiety before the starts showed the importance of the duration of exercise and
competition experience because the difference between their indices and those of elite shooters was significantly less
(p < 0.001).

Conclusions: On the basis of sport performance as a multidimensional construct which requires to select the main
factors of athlete trainability we conclude that Lithuanian pistol and rifle shooters need a training programme that
improves posture stability, they should increase their international competitive experience and have to monitor sport
fitness in order to manage psychological stress, and model a further training programme. Social conditions might be
the main problem of the Lithuanian shooters to terminate their sport career too early.

Keywords: pistol, rifle, shooters’ training, sport performance.

INTRODUCTION

hooting can be described as a static sport more attention has been paid to the examination

requiring extreme precision. Research in

pistol and rifle shooting is centred on the
areas of body sway and aiming point fluctuation
(Ball et al., 2003). However, conflicting results
have been reported in research literature.
Significant associations between body sway and
pistol shooting performance were found there
(Iskra et al., 1988; Mason et al., 1990). However,

of the relationship between postural balance and
shooting accuracy among elite shooters (Era et
al., 1996; Viitasalo et al., 2001; Ball et al., 2003;
Mononen et al., 2003 a), and studies about the
relationship between the body sway and different
mastery pistol groups are not numerous.

The shooters’ ability to achieve and maintain
good postural stability depends on the psychological
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factors as well (Mononen et al., 2003 a).
Researchers found significant results in pistol
shooting scores after the three-month psychological
and physical program (Quevedo, Sole, 1995). The
shooting result depends on visualisation, the level
of anxiety, confidence, and emotional reaction
to the environment (Chakraverty, Babar, 1998;
Dubier et al., 1999; Li et al., 1999; Viitasalo et al.,
2001; Debois et al., 2003; Lenart, 2003; Mononen
et al., 2003 a). However, it is still not clear if the
lack of psychological skills causes the variation
of shooting results independently on the athletes’
mastery and the level of competition.

Future shooters should have perfect visual
and movement coordination, good reaction,
ability to concentrate and the ability to retain
emotional balance. Depending on the required
skills for this sport, the age of the beginners ranges
from 12 to 15 years, specialization takes place
at the age of 17—18 years and high mastery is
achieved approximately at the age of 24—30 years
(Bompa, 1999). The shooters’ annual training
model consists of general training elements for
athletes, however there are no studies concerning
how the training model (the training content: load,
intensity, amount, work and rest days, sessions per
week, competitions (Kamencku et al., 2001)) alters
depending on the number and the tasks of micro
cycles — methodological publications describe the
practical sporting experience of shooting experts.
Mostly Scandinavian scientists examined the
shooting training problems (Viitasalo et al., 2001;
Mononen et al., 2003 b). However, they analyzed
only the influence of feedback information on
sports performance, but there was no information
about training loads.

The purpose of this study was to identify the
peculiarities of the following training and sport
performance characteristics: 1. training strategies,
2. the body sway and 3. mental fitness.

MATERIALS AND METHODS

Training characteristics and sport
performance content. The performed theoretical
shooters’ training analysis allowed to design the
content of the contest (shooting result, fluctuation
of hits, shot time, position peculiarities) of sport
performance. The sport performance characteristics
(the prize holders (n = 26) of the Lithuanian
shooting team and personal championships
(2001—2006) and the winners (n = 11) of the
international competitions since 2001 till 2006 —
Bavaria Cup, World shooting Cup, Pilzen Cup
competitions, World and Europe shooting
championships) and training characteristics
(participants age; cases = 330) from 1988 till
2005 (cases of results = 349) of Lithuanian and
elite shooters (Table 1) were analysed.

We also analysed interviews (http://pilkguns.
com/interviews.shtml) of elite and Lithuanian
shooters (Table 1). They provided information
about the duration of sports, training program and
methods.

Body sway in shooting. The indices describing
the posture were evaluated: shift to x and y
directions of the centre of mass pressure (COP),
trace length of COP, fluctuation amplitude spectrum
of COP. The body sway was studied by the method
of static posturography (Nashner et al., 1982). The
serial production dynamographic platform MA-1
together with the computer equipment was used
for the analysis of registered signals. The subjects
were standing stable on the dynamographic
platform while their COP side fluctuations (to
the direction x) were registered together with
the fluctuations forwards and backwards (to the
direction y). The subjects were standing in four
postures: folded legs and arms down; legs at
shoulder length, arms down; posture without the
pistol; posture with the pistol (Masalskyte et al.,

Table 1. Number of Sport Training Mental fitness Body sway

subjects Shooters and Guns performance | characteristics Athletes’ mastery | Athletes’ mastery
content | Moderate | High | Moderate* | High** | Moderate | High

Notes. * — shooters without ocerate = ocerate 8 ocerate 8

the experience of internatio- Pistol female 5 6 3 3 2 3 5

nal competition or those par- Lithuanian male 7 4 1 1 - 5 3

ticipating in them one time . female 5 2 2 -

a year; ** — shooters who Rifle male 9 5 4 7 2

participated (3—4 times a

year) in the international Pistol female 4 - 30

competitions (V. K.) and | gjjse male 3 - 19

those who won high places Rifl female 2 - 5

(K. G. — 7th place in the 1ie male 5 _ 9

2006 European junior cham-

pionships; R. S. — 15th place in the 2006 European shooting championships; T. K. — 35th place in the 2005
European shooting championships, M. S. — 26th place in the 2006 European junior championships).
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2002). Aiming to determine the impact of the sight
component to the posture (Giacomini et al., 1998),
posturograma was registered when the subjects’
eyes were open and closed. The discretization
of the registered signal was 10 ms. The duration
of the posturograma registration was 60 s. The
shooting result was determined during the control
practice, after the shooters’ two series of ten shots.
The shooters age was from 15 to 23 years. The
shooters were divided into two groups according
to their sports performance: the high mastery and
the moderate mastery groups.

Mental fitness. Mental fitness of the shooters
(Table 1) was evaluated 30 min (Craft et al.,
2003) before the start (nLithuanian = 4> Dinternational
= 3) by CS4/-2 methodology, and by adapted
(Gulbinskiené et al., 2007) SCAT methodology
(Martens, 1977; Morrow et al., 2000).

Statistical analyses. The SPSS 11.0 statistical
package was used for data analysis. The methods
applied were means and standard deviation (SD).
The differences between the groups were examined
using non-parametric Wilkoxon, Kolmogorov-
Smirnov Z tests and parametric Student criterion
(TTest function). Statistical significance was
accepted at the 95% confidence level.

RESULTS

Training characteristics and sport
performance content. The mean results of the
first eight women pistol shooters of the last three
Olympic Games (OG) and World championships
(WCh) were very high and rather similar (air
pistol OG = 483.5 + 1.11, WCh = 482.8 + (.78;
sport pistol OG = 785.6 £ 6.82; sport pistol
WCh = 784.3 £ 4.88). The mean age of women
pistol finalists was 31.0 + 1.0 years at the OG and
30.8 + 1.93 years at the WCh.

The mean age of Lithuanian women pistol
shooters (29.6 £ 2.99 year) who won the first three
places in 1998—2008 corresponds to that of elite
athletes, however their results (p < 0.001) were
significantly less.

The researched elite athletes described their
annual training cycle very diversely: some of
them indicated the number of the days they trained
annually and the number of shots they performed
in the training sessions, others — the number
of times and hours of training in a week (http://
pilkguns.com/interviews.shtml):

e The number of shots during the sessions of
elite shooters ranged from 20 to 150 shots,
it was influenced by the performance and
period of training.

e The shooters had five to six training sessions
in a week.

e The weekly training time was 21 and even
more training hours and lasted for almost
300 days a year.

e A year after the Olympic Games in Athens
and one year before the World shooting
championship, the elite shooters participated
in one to nine international competitions,
where they started from two to 16 times (940
shots).

e One clite shooter, while training for the
Olympic Games, carried out a four year
Olympic cycle program.

e The others evaluated the world and continental
championships and created longer or shorter
programs.

It shows that training was modelled for every

shooter individually.

Lithuanian moderate mastery shooters (n = 17)
took part in up to two international competitions
and performed up to 100 shots. They had just two
of three training sessions per week. Individual

‘ B Moderate O High‘ Fig. 1. The length of the shooters’ COP
trajectory (Mean + SD) (according to
m = ok Masalskyte et al., 2002)
n e
I
» O 1 -
Q
2 i .
~ = ——
I—‘—| *
o .
= :l:-_ﬂ_‘—
w Note. Moderate — moderate mastery sho-
o I I_I_—: oters’ group; High — high mastery shoo-
‘ ‘ ‘ ‘ ‘ ters; group; O — posture with open eyes;
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Fig. 2. Mental fitness of the shooters

(Mean * SD; Prior-competition, Cognitive, 100
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training programs were made only for high mastery
shooters (n = 10).
The studies showed that elite shooters’ targeted
training duration was quite different and it reflected
the beginning of training being from 6 to 29 years
of age, when the shooters started participating in the
national team being from 13 to 30 years of age:
e clite shooters (n = 60) chose shooting at
14.48 £ 4.53 years of age,

® 4.24 £+ 3.52 years after the beginning of sports
activities, elite shooters began participating
in the international competitions, i. e. at
18.83 £ 5.05 years of age (n = 23) and

e after 10 years, being 28.4 + 3.8 years old
(n=19, athletes nominated as the shooters of
the year) they achieved the greatest results.

Body sway in shooting. The trajectory of the
COP in specific posture (legs at shoulder length,
arms down; posture without the pistol; posture with
the pistol) was significantly (p < 0.05) different
(Fig. 1, Masalskyte et al., 2002) between high and
moderate mastery shooters but not in the general
posture (folded legs and arms down).

In case of least support, the posture indices of
the moderate and high mastery shooters with open
eyes and blindfold are similar, but while turning to
the typical posture with a gun, the posture indices
of the high mastery shooters remained stable,
while for moderate shooters it increased. Thus,
the shooters’ posture depends on the shooters’
experience and it may be developed.

Mental fitness. The studied moderate mastery
shooters felt greater anxiety before the starts at the
Lithuanian and international competitions and less
confidence than high mastery shooters (although
significant differences were not found, Fig. 2).

High mastery shooters achieved significantly
better results in the international competitions

(p < 0.05) than moderate mastery shooters. It
allows stating that the duration of exercise,
competition experience (Masalskyte, Skarbalius,
2003) let achieve better results and increase the
shooters’ self-confidence and, depending on the
performance of the shooter (Avanesianas, 2003),
allows managing their conditions before the
start.

The fluctuation of the shooters’ mental fitness
was conditioned by their sport performance:
moderate mastery shooters felt greater anxiety
(prior to competition, cognitive, somatic) and lower
self-confidence before international competitions
than the high mastery shooters. That is why the
significantly worse performance of Lithuanian
shooters compared to elite shooters is explained
by their mental fitness, which is conditioned by the
insufficient experience at international competitions
(p < 0.001). Thus, the shooter’s mental fitness
depends on the shooter’s competition experience,
and it may be developed.

DISCUSSION

Model of sport contest. No significant
differences were found in the characteristics of
shooters sport contest model between elite and
Lithuanian athletes. Lithuanian shooters (in air
and sport pistol events) showed lower results
compared to the elite ones, except for the winners
of Lithuanian championships (Masalskyte,
Skarbalius, 2003).

Training features. Lower performance of
Lithuanian shooters was caused by:

e less training volume than of the elite

shooters;

e inappropriate specific training — the number

of competition shots annually (p < 0.001);
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e inappropriate mental fitness;
e insufficient competitive experience of
international level (p < 0.001).

Age of international shooters. More maturate
shooters took part in the international competitions
in the last decades of the 20™ century, and it did
not change during the period of the last three
Olympic games.

Body sway in shooting. The shooter’s body
sways, or the system ‘“shooter-gun” stability, has
been evaluated by the scientists while analyzing
the way run of the COP and the amplitude using
the Kistler power platform (Masalskyte et al.,
2002), Scatt computer program, video camera
(Ball et al., 2003; Mononen et al., 2003 a). P. Era
and co-workers (1996) analyzed the posture
of elite shooters and determined that it is most
stable for one second until the shot is performed.
The Lithuanian (Masalskyte et al., 2002) and
foreign scientists (Era et al., 1996), who studied
the shooters’ posture, determined that the high
and moderate mastery shooters’ posture indices
differed significantly. The Scandinavian scientists
(Konttinen et al., 1998) researched the elite
and moderate mastery shooters and determined
that elite shooters tried to retain the posture in
a proprioceptive way, while moderate mastery
shooters — by sight. The studies suggest that the
posture improved while providing information
(feedback) about the posture and shooting result
changes in the training process (Konttinen et al.,
2004). On the bases of the difference (p < 0.05)
of posture indices between high and moderate
mastery shooters (Era et al.,1996; Masalskyte et
al., 2002) we can claim that the postural stability
develops during shooting training. It is known
that interaction between elite shooters’ posture
indices and sport performance in not essential
(Era et al., 1996), their posture is steady and does
not influence their sport performance. However,
the analysis of interaction of the Lithuanian
shooters’ posture and sport performance showed
great negative (r = — 0.95) correlation between
the sport performance and the trajectory of the
COP in shooters’ posture with the pistol. It is
recommended to emphasize training programme in
order to improve posture stability and to enhance
the sport performance.

Mental fitness. S. Hanton and co-workers
(2000) examined the shooters’ mental fitness
and widely analyzed two psychological skills:
confidence and ability to stabilize the emotional
state. The visual creation method, as a way to

improve the shooting technique and mental
fitness, is recommended by the shooting experts
(Chakraverty, Babar, 1998), scientists (Dubier et
al., 1999) and elite shooters (Orlick, Partington,
1986). For some athletes, a high level of anxiety
shows their good performance, while for others —
vice versa, they are recommended to calm down,
because the psychological stress influences the
central and peripheral sight negatively, while it
has influence on the shooting result (Lee et al.,
2000). Anxiety arouses various feelings in the
shooters before the competitions. It has been
determined that before the worse start there
arise feelings related to competence: confidence
and impeccability, while before the best start —
feelings related to emotions — good self-feeling
and calmness (Debois et al., 2003). N. Li and co-
workers (1999) determined, that the best shooting
result was achieved when the level of anxiety was
low, while the level of confidence — high, and
they stated that anxiety and shooting results were
related. A. Lenart (2003) ascertained a relation
between the shooter’s result and resistance to
difficulty, orientation to success, resistance to
anxiety (p < 0.05). However V. Gulbinskiene
with co-workers (2007) determined that the
mental fitness of Lithuanian shooters depended
on competitive experience. The competitive
experience has significant influence on
the possibility to achieve the highest sport
performance, enhance self confidence and
monitor the pre-competition state (Avanesianas,
2002; Jones, Hardy, 1988). The lower competitive
experience (p < 0.001) is one of the reasons of
worse sport performance.

CONCLUSIONS

On the basis of sport performance as a
multidimensional construct which requires to select
the main factors of athlete trainability we conclude
that Lithuanian pistol and rifle shooters:

e need a training programme that improves

posture stability;

e should increase international competitive
experience;

e have to monitor sport fitness in order to
manage psychological stress, and model a
further training programme.

Social conditions might be the main problem

of the Lithuanian shooters to terminate their sports
career too early.
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LIETUVOS SAULIU (PISTOLETO IR SAUTUVO RUNGCIU)
RENGIMO IR PARENGTUMO RODIKLIU YPATUMALI

Vaida Gulbinskiené, Antanas Skarbalius
Lietuvos kiino kultiiros akademija, Kaunas, Lietuva

SANTRAUKA

Tikslas — nustatyti Lietuvos didelio meistriSkumo Sauliy (pistoleto ir Sautuvo rungciy) pasirinkty
rodikliy (daugiamecio rengimo, rengimo kriiviy; pusiausvyros; psichinio parengtumo) ypatumus.

Tyrimo metu analizuoti elito Sauliy interviu, stebéta elito ir Lietuvos Sauliy varzybiné veikla.
Prie§varzybinis nerimas vertintas 30 min pries starta CSAI-2 ir SCAT metodikomis, t. y. varzybinés biisenos
ir varzybinio nerimo aprasais. Pusiausvyros stabilumas (KMC — kiino masés centro Soniniai svyravimai,
svyravimai i prieki ir atgal. Buvo vertinta KMC Soninio poslinkio bei poslinkio pirmyn ir atgal didziausioji
verté; KMC trajektorijos ilgis tirtas statinés posturografijos metodu tiriamiesiems uzimant keturias padétis.
Skaiciavimai atlikti naudojantis SPSS /1.0 statistiniu paketu.

Lietuvos Saudymo ¢empionaty pistoleto rungties motery grupéje prizininkiy amzius atitiko elito Sauliy,
taciau rezultaty skirtumas statistiSkai reikSmingas (p < 0,001). [vertinus Sauliy rengimo ypatumus nustatyti
Sie trukumai: neadekvatus pratyby skaicius, nepakankamas specifinis rengimas (p < 0,001), nepakankamas
psichinis parengtumas ir varzybiné patirtis (p < 0,001).

Integralus pusiausvyros vertinimo rodiklis — KMC nueitas kelias — vidutinio ir didelio meistriSkumo
Sauliy grupiy statistiskai reikSmingai (p < 0,05) skyrési. Kai tiriamyjy stovésena buvo artima Sauliams biidingai
pozai, didelio meistriSkumo Sauliy pusiausvyros rodikliai i§liko pastovis, o vidutinio meistriSkumo — didéjo.
Vadinasi, Saulio pusiausvyra priklauso nuo patirties ir gali biiti lavinama.

Vidutinio meistriSkumo Sauliy nerimo didé¢jimas, pasitikéjimo mazéjimas pries tarptautines varzybas
buvo labiau isreikStas nei didelio meistriSkumo Sauliy. Vadinasi, Saulio psichinis parengtumas priklauso nuo
varzybinés patirties. StatistiSkai reikSmingai blogesni Lietuvos Sauliy parengtuma nei elito Sauliy apibiidina
psichinis parengtumas, kuri lemia per menka tarptautiniy varzyby patirtis (p < 0,001).

Kadangi sportininky rengimas yra daugiaplanis vyksmas — biitina Zinoti rodiklius, geriausiai
apibiidinancius parengtuma. Tuo remdamiesi teigiame, kad Lietuvos Sauliai (pistoleto ir Sautuvo rungties)
turéty daugiau lavinti pusiausvyra, nuolatos stebéti, testuoti ir analizuoti sportini parengtuma norédami
tikslingai valdyti rengimasi, varzybose patiriama nerima. Ankstyva Sauliy pasitraukima i§ sporto galéjo
lemti socialiné aplinka.

RaktaZodziai: pistoletas, Sautuvas, Sauliy rengimas, parengtumas.
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INTERNAL PROPORTIONS OF THE BODY COMPOSITION
IN MEMBERS OF THE FEMALE NATIONAL TENNIS TEAM
OF POLAND

Marina Jagiello', Wladislaw Jagiello"
Academy of Physical Education and Sport', Gdansk,
The College of Computer Science’, Lodz, Poland

Marina Jagiello. PhD in Physical Education. Assistant Professor in the Department of Sports Games, the Faculty of Physical Education at
the Academy of Physical Education and Sport in Gdansk (Poland). Research interests — preparation of young and highly skilled athletes and
scientific management of the training process in tennis.

ABSTRACT

Contemporary anthropological research confirms the fact that body composition is one of the basic elements diffe-
rentiating athletes from persons not practising sport. Among athletes representing various branches of sport there
are also significant differences in their body composition. Internal proportions of the body composition of an athlete,
or a selected group of athletes, is an especially important yet little researched issue of sports anthropology. This
problem is still topical in sports games, especially in tennis. Therefore, the aim of the study was to determine internal
proportions of the body composition of female tennis players from the Polish national team in comparison to persons
who do not practice sport professionally.

The study involved female athletes of the Polish national tennis team (n = 10). The study was carried out in a training
camp from 28 September to 9 October 2002 in Zakopane — Centre of Sports Preparation. Athletes’ age was 16—20
(18.1 £ 1.4) years, and the training experience 8—12 years (10.5 = 1.8). The mean body height for the group members
was 171.9 £ 6.7 cm and the mean body mass 59.7 + 6.3 kg.

The results of research by Piechaczek et al. (1996) constituted the reference point for the results of measurements of Po-
lish tennis representatives. The authors studied 153 female students of Warsaw Technical University aged 20.2 + 1.09
years. They were randomly chosen students of the first and the second year of various departments at this university.
The mean body height of the students was 166.2 £ 6.2 cm and the mean body mass 57.4 +7.72 kg.

Anthropometric measurements were taken using standard instruments (Drozdowski, 1998). The analysis involved
11 somatic features which determined three so-called factors of body composition: length (m,), stoutness (m,) and
obesity (m3). The assessment of proportions of the body composition was made by means of Perkal s natural indices
(1953) with Milicerowa's modifications (1956).

We determined the following: composition factors (m), index of total body size (M), internal proportions of the body
composition, evenness of composition, the code of internal proportions, also the assessment of internal proportions
of the body composition within each of the factors.

Taking into consideration the mean values of the studied somatic features in the control group and the comparative
group we found differences in their body composition. The representatives of the Polish national tennis team showed
substantially longer upper and lower limbs, and the body height was greater. They also had much greater forearm
perimeter and shorter pelvic width.

As to the total body size, the tennis players slightly exceeded the students (M = 0.24). The total body size (M) resulted
from high values of length features (m; = 1.01), low ones of stoutness (m, = —0.39) and medium ones of obesity
(m3; = 0.1). The value of the intragroup variability index (harmony of composition) amounted to 1.4 and the code of
internal proportions of tennis players’ body composition — to 6—2—4.

The proportions of internal features of the stoutness index (natural indices of features within a factor) showed the
advantage of the forearm perimeter (1.62) and elbow width (0.36). The knee width (—1.30) and pelvic width (—0.60)
were disproportionate to the total value of this factor. The input of features characterizing the length factor was
relatively proportional.

Keywords: tennis, training, body composition, internal proportions.

INTRODUCTION

urrent studies of anthropologists confirm composition are also observed among athletes
the fact that the body composition is one engaged in different sports events (Tanner, 1964;
of the elements differentiating athletes Garay et al., 1974; Tittel, Wutscherk, 1991; Arnot,
from nonathletes (Drozdowski, 1998; Laska-Mier-  Gaines,1992).
zejewska, 1999). Significant differences in body
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There are studies aiming to reveal the depen-
dence between various aspects of body composi-
tion and the level of sports mastery or efficiency
of the competitive activity. These data are avai-
lable for karate and judo (Sterkowicz, Zarow,
1988, 1994; Jagiello et al., 2004), Greco-Roman
and free-style wrestling (Tumanian, Martirosow,
1976; Sktad et al., 1995; Jagietto W., Kruszewski
2005) pentathlon (Pacelt, 1992), track and field
(Migasiewicz, 1999; Iskra, Walaszczyk, 2007),
gymnastics (Drozdowski, 1984; Karosz,1993) and
tennis (Jagietto, Jagietto, 2004).

These studies were based on the analysis of the
so-called somatotypes, proportions or tissue com-
ponents. In our opinion the question of internal
proportions of the body composition of the given
athlete or a selected group of athletes is a very im-
portant but insufficiently studied problem of sports
anthropology. This problem is especially important
in sports games, and tennis in particular.

Therefore, the aim of the study was to deter-
mine internal proportions of the body composition
of female tennis players from the Polish national
team in comparison to persons who do not practice
sport professionally.

RESEARCH SUBJECTS AND
METHODS

Ten female athletes, members of the national
tennis team of Poland participated in the study.
The study was conducted in a training camp from
September 28 to October 9, 2002 in the city of
Zakopane — the Centre of Sports Preparation.
The female tennis players’ age ranged from 16 to
20 years (18.1 £ 1.4), whereas their training ex-
perience was 8—12 years (10.5 £ 1.8). The mean
body height of the group was 171.9 £ 6.7 cm,
and the mean body mass was 59.7 + 6.3 kg. The
results of the research by Piechaczek et al. (1996)
constituted the reference point for the results of
measurements of Polish tennis representatives.
The authors studied 153 female students of War-
saw Technical University aged 20.2 £ 1.09 years.
They were randomly chosen students of the first
and the second year of various departments at this
university. The mean body height for the students
was 166.2 £ 6.2 cm and the mean body mass
57.4 +7.72 kg.

Anthropometric measurements were conducted
using standard instruments (Drozdowski, 1998).

Measurements of 11 anthropometric features
were taken to determine three so-called factors of

body composition: length (m;), stoutness (m,) and
obesity (m;). In this work factors of composition
mean the features common to several indices in
contrast to the notion of a factor as the cause of
the appearance of a certain phenomenon or the
formation of features.

In order to determine internal proportions of the
body composition in members of female national
tennis team of Poland the mathematical method
of natural indices (Perkal, 1953) was used. The
indices were calculated on the basis of standardized
values (Z) which are called standardized indices
in statistics. A group of female students at Warsaw
Technical University (Piechaczek et al., 1996)
was used for standardization. Numerous scientific
publications (Skibinska et al., 1987; Piechaczek et
al., 1996) emphasize special comparative values
of this social group in the studies on Polish
athletes’ body composition. The female students
of the Technical University are characterised by
the greatest biological development (height and
body mass) among Polish academic youth. Thus
they are the part of student population which is
constitutionally closest to athletes, but on the other
hand the students mentioned above as a whole
are characterised by low physical activity. Hence,
in comparison to them, there is a possibility to
accurately determine the effects of the influence
of specific training stimuli on the organisms of
athletes specialising in a particular sport or event.
In the presented profiles of body composition,
the so-called zero line shows the mean values of
students’ features while distances from this line
measured by standard deviation inform about
the difference of the body composition between
students and athletes (identification of features
characterising tennis players’ body composition).

The next stage (after standardization) of
revealing internal proportions was to determine:

e Composition factors m — by summing up
the standardized values within each factor
and dividing the sum by the number of featu-
res identified in the given factor. The obesity
factor is an exception and it is a standardized
value of skin and fat folds: Z = m;.

e Index of total body size of the group (M):
M=m1+m2+m3/3.

e Assessment of internal proportions of the
body composition made by calculating
Perkal’s natural indices for each composition
factor: m; — M; m, — M; m; — M.

e Evenness of the composition was determined
by means of the intrapersonal (intragroup) va-
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Table 1. Scale of points of Perkal’s (1953)
natural indices Points Values of natural indices
1 X do —-1.07
2 -1.06 do —0.57 | Below average
3 —0.56 do —0.18
4 ~0.19  do 0.8 |Average
5 0.19 do 0.57
6 0.58 do 1.06 |Above average
7 1.07 do X

riability index — the difference between the
natural index with the highest numerical value
and the natural index with the lowest one.

e The code of internal proportions of the group
on the basis of the point scale of Perkal’s na-
tural indices (Table 1). Natural indices have
three-digit values and can be positive or ne-
gative. To bring them to one-digit values and
free them of algebraic signs, these indicators
are given values on the scale from 1 to 7.

e The assessment of internal proportions of the
body composition within each of the factors
was made by taking away the value of the m
factor from the standardized feature.

RESEARCH RESULTS

Results of standardization of somatic indices
of female tennis players showed the differences
in the composition of their bodies as compared to
the reference group (Table 2). The greatest diffe-
rences were observed in the knee width, the upper

and the lower extremity length and the forearm
perimeter. These results show general properties
of the body composition, yet they do not provide
information on its internal proportions. Hence, the
mathematical method of Perkal’s natural indices
(1953) was used.

Values of the body composition factors con-
firm the results obtained during the standardization
of particular indices (Table 3) by more generalized
means. The length factor (m; = 1.01) was the fac-
tor distinctly characterizing female tennis players’
body composition.

The factor of stoutness (of skeleton and mus-
cular tissue — m,) which constituted 0.39 as well
as the index of total body size (M) which cons-
tituted 0.24 were slightly lower compared to the
reference group. The factor of obesity (m; = 0.1)
was the closest to that of the reference group.

The analysis of mutual proportions between
factors of female tennis players’ body compositi-
on demonstrated distinct differences in particular
groups of composition indices (Table 4).

ifabl‘e 2. Standardized anthropometric Reference Female tennis | Standardized
indices of the members of female Factors Somatic features group, n = 153 | players, n =10 value
national tennis team of Poland X SD X Z
(n =10) 1 [ Body length, cm 166.23| 62 17185 0.91
2 | Sitting body length, cm 88.1 3.18 90.50 0.75
m ity length
: 3 | Upper extremity length, 1 o7 1 55 74.08 1.07
length cm
4 i;wer extremity length, || o 14 1 409 83.58 133
5 | Shoulder width, cm (a-a) | 35.96 | 1.62 35.14 -0.51
6 |Pelvis width, cm (ic-ic) | 27.98 | 1.46 26.53 -0.99
m 7 | Elbow width, cm 6.01 0.3 6.00 -0.03
Kn idth 1-
stoutness | 8 eprz‘; width, em (ep 8.81 | 0.43 8.08 ~1.70
9 | Forearm perimeter, cm 22.36 1.42 24.10 1.23
10 | Shin width, cm 3532 | 2.66 34.38 —0.35
m . .
3 ‘ 1 Thickness of 3 skin and 45 15 43.95 0.10
obe51ty fat folds
T‘a?)le 3 Factors of the body cm.npo- Factors Length m, Stoutness m, Obesity m; Index of total size M
sition in members of female national Val 101 039 01 024
tennis team of Poland (n = 10) aues : — : :
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Natural indices Length Stoutness Obesity Intragroup variability index Table 4. Nat“,”}l m‘dlces of factors of the
body composition in members of female
Values 0.77 —0.63 —0.14 1.4 national tennis team of Poland (n = 10)
Fact Length Stout Table 5. Natural indices of the somatic
actors eng outness features within the factors in members
= of the female national tennis team of
=) 5 Poland (n = 10)
= g o St
1) - i~ 3
4 2z 2| s 2|,
S| = || 5| 8| %] =] = =2
o 5 R 5 15 o) z z g £ 5
= - ) = 5 = @ 2 a
< > = ) 1 = 2 © IS
g g = 2 £ 2 2 8 2 2 g
& & s | o 3|l s | & | 3| &2 | 2| &
Values | -0.11 [ -0.26 | 0.05 | 0.32 | -0.11 | -0.60 [ 0.36 | —1.30 | 1.62 | 0.04
Shin perimeter
Forearm perimeter
St
2
9
Knee width &£
Factors: %
Obesity Elbow width >. 2
Pelvis width (ic-ic)
Shoulder width (a-a)
Stoutness
Lower extremity length
Upper extremity length g
Length ii‘
Sitting body length %‘)
-
Body length
L L L L L ! 1 L ! ! ! 1
-1 -0.5 0 0.5 1 2 415 -1 05 0 05 1 15 2

Fig. 1. Natural indices of factors of the body composition in
members of the female national tennis team of Poland (n = 10)

The value of intragroup variability index
(composition uniformity) is rather high (1.4). The
most distinctive feature of such composition is
great length as well as proportional to the total
body size low contribution of stoutness. Indices
of obesity are most proportional to the total body
size (Fig. 1).

The code of internal proportions of the studied
female tennis players (6—2—4) was obtained on
the basis of Perkal’s (1953) scale. It means that the
total body size (M) is related to higher longitudinal
body dimensions, low stoutness and an average
degree of obesity.

Fig. 2. Natural indices of the somatic features within the factors
in the members of the female national tennis team of Poland
(n=10)

The analysis of internal proportions of the so-
matic features within the specified factors (natural
indices of the somatic features within the factors)
provides significant information on the tennis
players’ body composition. Natural indices of the
somatic features within the factors were calculated
by deducting the value of m factor from a standar-
dized feature (Table 5).

In the indices identical to the stoutness factor
a distinct prevalence of forearm perimeter (1.62)
was revealed. Knee (—1.30) and pelvis (-0.60)
widths were non-proportional to the total value
of this factor. In length indices some advantage
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of the lower extremity length (0.32) as compared
to the sitting body length (-0.26) was noted. The
contribution of the body length and that of the
upper extremity to the length factor were rather
similar (Fig. 2).

DISCUSSION

Determining internal proportions of the body
composition is particularly important in the studies
on athletes. The applied Perkal’s method (1953)
with Milicerowa’s modifications (1956) was creat-
ed many years ago and is very laborious. However,
due to multiple use of this method in the past it
was possible to refer the results of our study to
earlier research.

Among factors of the body composition just
that of obesity was the closest to the control group.
The greatest superiority of female tennis players
was expressed in the length factor. In this regard
it should be noted that the youth of the Warsaw
Technical University is the most physically deve-
loped academic group of the population.

Analogous studies of the male national tennis
team of Poland (Jagietto W., Jagietto M., 2006)
demonstrated that the total body size (M) was the
closest to the control group, whereas the highest
superiority of athletes related to the length fac-
tor.

Presented indices of the body composition
factors prove that in body composition of the
members of the female national tennis team of
Poland the leptosomic features prevail along with
a high degree of index variability.

T. Laska-Mierzejewska’s studies (1999) on
sports games confirmed this tendency — top level
athletes are characterized by distinct superiority
of one factor over another. Athletes of the national
team of Poland have high values of the internal
variability index, whereas in athletes of the third
league (and especially in volleyball) they are close
to zero.

The above regularity was mentioned by A. Cla-
essens et al. (1986) in the examination of the body
composition of female gymnasts at different skill
levels. Female gymnasts are characterized by very
lean body composition or low body mass relative
to the body length. For elite female gymnasts more
linear body composition is peculiar compared to
those of the lowest skill level.

Natural indices of somatic indices within fac-
tors sufficiently identify tennis specifics. In the
stoutness factor, for example, distinct superiority

of the forearm perimeter and the elbow width
as well as a relatively uniform contribution of
length indices confirm the previously revealed
adaptation peculiarities of loads in tennis (Ja-
gietto, 2005).

Proceeding from the obtained findings we
can conclude that a mathematical method for the
analysis of internal proportions of the body com-
position using natural indices (Perkal, 1953) is a
rather prospective way for analysis and evaluation
of these aspects. Unlike other methods of the body
composition evaluation it has several advantages
(Perkal, 1953; Milicerowa, 1956; Laska-Mierze-
jewska, 2002).

During standardization of anthropometric data
we may receive the arithmetical mean of the stu-
died group or the mean of the group of academic
youth of Poland in our case. Thus, we get an ans-
wer to the question by which indices and at what
level our athletes differ from the mean reference
group, i.e., we may evaluate the impact of athletic
preparation.

Other methods for body composition evaluati-
on are usually orientated to certain biological-ge-
ographical and socio-economic life conditions as,
for instance, it is the case of American university
youth in Sheldon’s somatotyping (Sheldon, 1940).
These the so-called exogamous factors are (to-
gether with endogamous ones) the major factors
of human development (Wolanski, 2005). There-
fore, in order to determine the body composition
peculiarities, it is advisable to use the reference
group meeting the life conditions of the studied
contingent.

CONCLUSIONS

1. Taking into consideration the mean values of
the studied somatic features in the control group
and the reference group we can find differences
in their body composition. The representatives
of the Polish national tennis team are charac-
terized by substantial lengths of upper and lo-
wer limbs and the body height. They also have
much longer forearm perimeter and shorter pel-
vic width. Thus they represent a leptosomatic
type of body composition.

2. Female tennis players do not differ significantly
from students not engaged in sports training
according to the total body size (M = 0.24). Ho-
wever, they are characterized by a higher length
factor (m; = 1.01) along with a low value of
stoutness (m; =—0.39).
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3. Natural indices of the body composition factors
indicate internal proportions of female tennis
players (6—2—4) in which the total body size
is due to high longitudinal body dimensions (6),
low indices of stoutness (2) and an average de-
gree of obesity (4).

4. Natural indices of features within the stou-
tness factor revealed the prevalence of the fo-
rearm perimeter (1.62) and elbow width (0.36).
The knee width (-1.30) and pelvis width
(—0.60) are disproportionate to the overall value
of his factor. The input of features characterizing
the length factor is relatively proportional.
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LENKIJOS MOTERU TENISO RINKTINES NARIU KUNO
SANDAROS PROPORCIJOS

Marina Jagiello', Wladislaw Jagiello
Gdansko kiino kultiiros ir sporto akademija’, Gdanskas,
Lodzés kompiuteriy mokslo kolegija’, Lodzé, Lenkija

SANTRAUKA

Siuolaikiniai antropologiniai tyrimai patvirtina fakta, kad sportininky ir nesportuojanéiy asmenuy,
skirtingy Saky sportininky kiino sandara skiriasi. Sportininko ar tam tikros sportininky grupés kiino proporci-
jos yra labai svarbi, ta¢iau mazai tyrinéta sporto antropologijos problema. Si problema labai aktuali sportiniy
zaidimy, ypac teniso srityje. Taigi tyrimo tikslas — nustatyti Lenkijos motery teniso rinktinés nariy kiino
sandaros proporcijas, lyginant su moterimis, kurios profesionaliai nesportuoja.

Buvo tiriamos Lenkijos rinktinés teniso komandos narés (n = 10). Tyrimas vyko treniruociy stovykloje
nuo 2002 m. rugséjo 28 iki spalio 9 dienos Zakopanés sportinio rengimo centre. Sportininkiy amzius —
16—20 mety (18,1 £ 1,4), treniravimosi trukmé — 8—12 mety (10,5 + 1,8). Grupés nariy vidutinis tigis —
171,9 £ 6,7 cm, vidutiné kiino masé¢ — 59,7 + 6,3 kg.

Lenkijos tenisininkiy kiino matmenys palyginti su H. Piechaczek ir kolegu (1996) gautaisiais. Autoriai
buvo istyre 153 VarSuvos technikos universiteto studentes, kuriy amzius — 20,2 = 1,09 mety. Sios pirmo
ir antro kurso jvairiy fakultety studentés buvo atrinktos atsitiktiniu budu. Studenciy vidutinis figis —
166,2 + 6,2 cm, kiino mas¢ — 57,4 + 7,72 kg.

Antropometriniai matavimai atlikti naudojant standartinius btidus (Drozdowsi, 1998). Buvo analizuojama
11 somatiniy savybiy, kurios apibtdino tris kiino sandaros dydzius: ilgi (m;), stambuma (m;) ir nutukima
(m3). Kiino sandaros proporcijos ivertintos pagal J. Perkal (1953) natiiralius indeksus, kuriuos modifikavo
H. Milicerowa (1956).

Nustatyti Sie indeksai: sandaros dydziai (m), viso kiino dydzio indeksas (M), kiino sandaros proporcijos,
sandaros tolygumas, kiino proporcijuy kodas. Kiino proporcijos buvo vertinamos kiekvienu is iy aspekty.

Vidutinés tirty kiino sandaros somatiniy savybiy vertés kontrolinéje ir lyginamojoje grupéje skyrési.
Lenkijos tenisininkiy rinktinés narés i$siskyré ranky ir koju ilgiu, tigiu. Juy dilbio perimetras buvo didesnis,
o dubens plotis — mazesnis.

Kalbant apie bendra kiino dydi, tenisininkiy rodikliai buvo Siek tiek didesni nei studenciy (M = 0,24).
Bendras kiino dydis (M) priklausé nuo kiino daliy ilgio reik§miy (m; = 1,01), mazy kino stambumo reikSmiy
(my = 0,39) ir vidutiniy nutukimo reik§miy (m; = 0,1). Kaitumo indekso grupés viduje reik§mé (kiino sandaros
derm¢é (harmonija)) sieké 1,4, o kiino proporcijy kodas 6—2—4.

Stambumo indekso kiino savybiy proporcijos (nattraliy savybiy indeksai faktoriaus viduje) parodé,
kad yra dilbio perimetro (1,62) ir alkiinés ploc¢io (0,36) pranasumas. Kelio plotis (—1,30) ir dubens plotis
(-0,60) yra neproporcingi bendrai Sio faktoriaus vertei. Savybés, apibiidinancios ilgio faktoriy, yra salygiskai
proporcingos.

RaktaZodziai: tenisas, treniravimasis, kiino sandara, kiino proporcijos.
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KUNO KULTUROS MOKYTOJU SAVIUGDA: FIZINIO
AKTYVUMO MOTYVAI IR FORMOS LAISVALAIKIU

Laimuté Kardeliené!, Darius Masiliauskas?, Kestutis Kardelis', Laima Trinkiiniené'
Lietuvos kiino kultiiros akademija] , Kaunas, Siauliy universitetas’, Siauliai, Lietuva

Laimuté Kardeliené. Socialiniy moksly (edukologijos) daktaré, Lietuvos kiino kultiros akademijos Sveikatos ir fizinio aktyvumo katedroje
einanti profesorés pareigas. LKKA Socialiniy kiino kulttiros ir sporto tyrimy laboratorijos vyriausioji mokslo darbuotoja. Moksliniy tyrimy
kryptys — profesinis identitetas, profesiné komunikacija; sveikatos sociologija.

SANTRAUKA

Straipsnyje aptariama Sioje radikalios modernybés epochoje ugdymo filosofy iskelta kiino kultiros mokytojo kaip
pavyzdzio svarba kiino kultiiros veikloje, skatinant mokinius suvokti savo sveikatos stiprinimo ir fizinio tobuléjimo
socialini vertingumq bei reikSmingumq. Mokslininkai daugiau démesio skiria kiino kultiros pamoky organizavimo
ypatumams, kitno kultiiros ugdymo programy turinio ir vaiky poreikiy analizei, mokytojo profesinei socializacijai,
o jy saviugdai kiuno kultiiros veikloje laisvalaikiu — maZiau, nors nuolat gilinamasi | visuomenés fizine saviugdq
apskritai.

Tyrimu keltas probleminis klausimas: kokie kiino kultiiros mokytojy saviugdos kiino kultiiros veikloje motyvai ir formos
dominuoja jy laisvalaikiu? Tyrimo tikslas — atskleisti kiino kultiiros mokytojy fizinio aktyvumo motyvus ir formas
laisvalaikiu dél jy saviugdos kiino kultiiros veikloje.

Nepriklausomq imtj sudaré 56 kiino kultiros mokytojai (31 vyras ir 25 moterys arba 55,4 ir 44,6%), sutike dalyvauti
tyrime, t. y. 69,13% visos Siauliy miesto kiino kultiiros mokytojy generalinés visumos (79,48% vyry ir 59,52% motery).
Kiino kultiros mokytojams sukurtq klausimynq sudaré socialiniy ir demografiniy klausimy blokas — 13 klausimy
ir teiginiy, apklausos metu suskirstyty | grupes: sportavimo ir fizinio aktyvumo, poziirio { kiino kultiiros pamokq,
pedagoginio kryptingumo, etinés kompetencijos gebéjimy, socialinés komunikacijos nuostatos ir gyvenimo kokybés.
Straipsnyje aprasomi tiriant surinkti kitno kultiiros mokytojy sportavimo ir mankstinimosi laisvalaikiu daznio duo-
menys. Tyrimas atliktas 2008 mety rugséjo—gruodzio men., ji suderinus su Siauliy miesto Svietimo skyriumi ir gavus
mokykly administracijos pritarimq. Tiriamieji informuoti apie klausimyno sudarymo ypatumus, supazindinti su jo
pildymo instrukcija. Apklausoje vadovautasi etiniais ir teisiniais tyrimo principais. Klausimynai isdalyti asmeniskai,
susitarus dél grqzinimo datos.

Tyrimas atskleideé, kad kiino kultiiros mokytojy sportavimo motyvus daugiausia lemia jy elgsenos kontekstas, t. y. jie
suvokia savo fizinés sveikatos svarbq ugdant teigiamq vaiky poziiiri j saviugdq fizinéje veikloje. Be to, kiino kultiiros
mokytojy mankstinimosi daznj laisvalaikiu galima traktuoti kaip jy iprocius dél {vairiy asmeniniy vertybiy ir su_ jomis
susijusiu mankstinimusi savarankiskai 2—3 kartus per savaite laisvalaikiu. Pastebéta, kad kiino kultiiros mokytojos
dazniau nei jy kolegos vyrai sportuoja dél fizinés sveikatos ir dél kiino jvaizdzio. Kino kultiros mokytojai (vyrai)
dazniau nei jy kolegés atsisako sportinés veiklos dél ligos ir laiko stokos, o motery daugiau mankstinasi kasdien
savarankiskai.

RaktaZodZiai: kiino kultiiros mokytojy saviugda laisvalaikiu, kiino kultiros mokytojy pavyzdys, fizinio aktyvumo
motyvai, fizinio aktyvumo formos.

[VADAS
\v4

is laikmetis apibtidinamas kaip radikalios

modernybés epocha (Giddens, 1987). Tai

reiskia, kad gyvenama potradicinéje vi-
suomenéje, kur viskuo galima abejoti ir viskuo
abejojama. Tokioje aplinkoje neiSvengiamas ne-
rimas ir neapibréztumas, nes asmuo vis dazniau
néra tikras, kaip turi elgtis, koki rinktis karjeros
modelj.

Atsiranda vis nauji alternatyviis biidai ne tik
darbams atlikti, bet ir asmeniui siekti savo gyve-
nima ilginti griebiantis ivairiy medikamenty, i§-
bandant skirtingas dietas, uzsiimant tradicinémis ir
netradicinémis kiino kulttiros saviugdos formomis
ir biidais. Kupinas paradoksy gyvenimas traukte
traukia jaunima, ypac¢ paauglius. Todél ugdymo
filosofai iskelia kiino kultiiros mokytojo svarba
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skatinant mokinus suvokti savo sveikatos stiprini-
mo ir fizinio tobuléjimo socialinj vertinguma bei
reikSminguma (Bitinas, 2004; Zwozdiak-Myers et
al., 2004; Fernadez-Balboa, 2005).

Formuojant teigiama vaiky pozilri i savo
sveikata kaip esming vertybing orientacija galima
iskelti zmogaus evoliucijos pagrinda — iSmo-
kima stebint kity individy patirtj ir ja papildant
savaja. Pedagogy pavyzdys yra bendroji aukleé-
jimo veiksmingumo salyga. Tad kiino kultiiros
mokytoju saviugdos kiino kultiiros veikloje for-
mos traktuotinos kaip pavyzdys, galintis paveikti
mokinio vertybes. Visgi mokslininkai daugiau dé-
mesio skiria kiino kultiiros pamoky organizavimo
ypatumams (Capel, 2004; Bagdonien¢, Blauzdys,
2005), kiino kultiiros ugdymo programy turinio
ir vaiky poreikiy analizei (Piech, Wojnar, 2002;
Garn, Cothran, 2006), mokytojo profesinei so-
cializacijai (Beighle, Pangrazi, 2002; Karbocie-
né ir kt., 2005; Torynos, 2005), o ju saviugdai
ktino kultiiros veikloje laisvalaikiu — maziau
(Puisiené, Ciegiené, 2005; Nawarecki, Jagusz,
2006; Vizbaraitée, Cesnaitiené, 2006), nors nuolat
gilinamasi | visuomenés fizing saviugda apskritai
(Burton, Turrell, 2000; Rogaité, Matonyte, 2007;
I'ypeBuu, Pagmmosckas, 2003).

Kadangi vaikystéje pavyzdys yra tiesioginis
deramo elgesio turinio ir jo formy Saltinis (Bitinas,
2004), tai kiino kultiros mokytojo sportavimas
ir kita fiziskai aktyvi veikla laisvalaikiu kaip tik
formuoty adekvacia vaiky asmening pozicija dél
saviugdos kiino kultiiros srityje. Atliktas tyrimas,
kuriuo keltas toks probleminis klausimas: kokie
ktino kultiiros mokytoju saviugdos kiino kulttiros
veikloje motyvai ir formos dominuoja jy laisva-
laikiu?

Tyrimo tikslas — atskleisti kiino kulttiros
mokytoju fizinio aktyvumo motyvus ir formas lais-
valaikiu dél ju saviugdos kiino kulttaros veikloje.

TYRIMO METODIKA

Tiriamieji. Nepriklausoma imti sudaré¢ 56
ktino kultiiros mokytojai (31 vyras ir 25 moterys
arba 55,4 ir 44,6%), sutike dalyvauti tyrime, t. y.
69,13% visos Siauliy miesto kiino kultiiros moky-
toju generalinés visumos (79,48% vyru ir 59,52%
motery). Tirty kiino kultiiros mokytoju — motery
ir vyry — santykis atitiko jy pasiskirstyma Lie-
tuvoje, nes tyrimo metu vyry tarp kiino kultiiros
mokytojuy buvo 48,2%, motery — 51,8%. Socia-
linis-demografinis tirty mokytojy apibiidinimas
pateiktas lenteléje.

IS lenteléje pateikty duomeny matyti, kad pagal
aukstojoje mokykloje igyta specialybg dominuoja
ktino kultiiros mokytojai, o pagal igyta pedago-
ging kvalifikacija — vyr. mokytojai. Nesiskyré
tiriamyjy amzius vyry ir motery grupése. Vyry
amziaus vidurkis — 45,28 + 1,93 m., motery —
44,79 £+ 1,45 m., panasus ir ju pedagoginio darbo
mokykloje stazas (atitinkamai 21,03 + 1,92 ir
21,04 + 1,46 m.). Pateikti duomenys rodo, kad
tirty mokytoju grupé buvo homogeniska pagal
lenteléje pateiktus rodiklius. Lyginamoji duomeny
analizé straipsnyje pateikta pagal tirtyjuy lyti.

Tyrimo metodas. Kiino kultiros mokytojams
skirta klausimyna sudaré 13 klausimy ir teiginiy,
apklausoje suskirstyty i atskirus blokus: sportavi-
mo ir fizinio aktyvumo, pozitrio i kiino kultiiros
pamoka, pedagoginio kryptingumo, etinés kom-
petencijos gebéjimy, socialinés komunikacijos bei
gyvenimo kokybés nuostatos. Socialiniy-demo-

Lentelé. Socialinés-demografinés moky- . o Tiriamyjy skaicius
tojy imties apibiidinimas Socialiniai-demografiniai rodikliai Skaidiais Procentais
Z | Vyrai 31 55,4
ey Moterys 25 44,6
Amzius 45,05+ 1,24
Pedagoginio darbo stazas mokykloje 21,04 + 1,24
Kiino kultiiros mokytojas 48 85,7
8
%\ Sporto Sakos treneris 6 10,7
3
= Nenurodé 2 3,6
- Mokytojas 3 54
g
= Vyr. mokytojas 34 60,7
=
Z | Metodininkas 19 33,9
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grafiniy klausimy bloka sudaré¢ lenteléje aprasyti
nepriklausomi tyrimo kintamieji (Zr. lent.).

Parengta klausimyna jvertino penki ktino kul-
tiros mokytojai, tyrime dalyvave kaip ekspertai.
Ju buvo paprasyta pareiksti savo pastabas dél
klausimyne suformuluoty klausimy, loginés ju
isdéstymo sekos, aiSkumo, jvertinti, ar tiriamasis
gali turéti pakankamai ziniy atsakyti { jam pa-
teiktus klausimus ir teiginius. Atsizvelgus i kai
kurias Siy ekspertuy pastabas, klausimynas buvo
kiek pakoreguotas, t. y. jame pakeista sportavimo
ir fizinio aktyvumo klausimy isdéstymo tvarka,
pateikti paaiskinimai, pataisyti kai kurie terminai
bei papildytas socialiniy-demografiniy klausimy
blokas.

Straipsnyje aprasomi tyrimo metu surinkti
duomenys apie kiino kultiiros mokytoju sportavi-
ma ir mankstinimosi laisvalaikiu daznj.

Tyrimo procediiros. Tyrimas atliktas 2008
mety rugséjo—gruodzio mén., ji suderinus su
Siauliy miesto §vietimo skyriumi ir gavus moky-
kly administracijos pritarima. Visi tiriamieji buvo
informuoti apie atlickama tyrima ir supazindinti su
klausimyno pildymo instrukcija. Vykdant apklausa
vadovautasi etiniais ir teisiniais tyrimo principais.
Kiino kulttiros mokytojai kiek labiau reiské nenora
dalyvauti tyrime, tad buvo apklausti tik tie, kurie
geranori$kai sutiko atsakyti i jiems pateikto klau-
simyno klausimus ir teiginius. Jiems klausimynai
buvo i8dalyti asmeniSkai nurodant, kada juos rei-
kia grazinti tyréjui.

Statistiné analizé. Tyrimo duomenims ap-
skaiciuoti taikyta SPSS for Windows 14 programa.
Aprasomosios ir inferencinés statistikos meto-
dais apskaiciuotas duomeny pasiskirstymo daznis
procentais ir statistinio reik§mingumo Kkriterijus.
Naudojant parametrinius duomeny statistinio skai-

¢iavimo metodus tikrintos hipotezés apie duomeny
vidurkiy lygybe. Hipotezéms tikrinti naudotas chi
kvadrato kriterijus. Rezultatai laikyti statistiSkai
reik§mingais, jei paklaidos tikimybés reikSmé
p < 0,05, esant 95% patikimumui.

REZULTATAI

Kiino kultiros mokytojy fiziskai aktyvi veikla
laisvalaikiu analizuota pagal ju poziiiri i sportavi-
ma ir manksStinimosi laisvalaikiu dazni.

Atsakymai i klausima apie sportavima rodo,
kad aktyviai sportuoja, t. y. lanko sporto Sakos
treniruotes ir dalyvauja varzybose 9,7% vyry ir
17,4% motery. Didesné dalis apklausty mokytoju
(54.,8% vyry ir 56,5% motery) nurodé, kad spor-
tuoja, taciau sporto Sakos treniruotes lanko nere-
guliariai ir nedalyvauja varzybose. Likusi dalis
mokytoju (35,5% vyruy ir 26,1% motery) aktyviai
nesportuoja.

Manytina, kad daugiau motery aktyviai spor-
tuoja del savo socialinio vaidmens supratimo ypa-
tumy. Taip teigti galima isigilinus { motyvy, skati-
nanciy ktino kultiiros mokytojus aktyviai sportuoti,
sklaida tarp vyry ir motery (zr. 1 pav.).

Pirmame paveiksle pateikti duomenys rodo,
kad skiriasi kiino kulttiros mokytoju vyry ir motery
motyvy dél sportavimo raiska. Tiriamiesiems néra
aktualu siekti puikiu sportiniy rezultaty, svarbiau
jiems buti fiziskai stipresniems. Tac¢iau moterys,
skirtingai nei vyrai, kiek dazniau riipinasi savo
ktino ivaizdziu (p < 0,1). Be to, joms dazniau nei
vyrams sportavimas yra profesing veikla gerinantis
veiksnys (p < 0,1). Jos taip pat dazniau sportuoja
norédamos sumazinti kiino svorj.

Tyrimo metu fiksuotas nepakankamas atveju
skaicius, todél didesné dalis iSrySkéjusiy skirtumy

| p R | 1 pav. Kiino kultiiros mokytojy aktyvaus
Vyrai Moterys sportavimo motyvai
100 VG
90 —
80
gg 55,6 60
5 50 50
= 40 35 35 412 353
<
= ] 23,5
g 307 20 15
o m
& ?g | 556 i i
0 '_-_l T T T T T 1
Noras siekti Noras buti Rupestis dél Kino Aktyviai  Sportuoti—  Noras
puikiy fiziskai kano kulttiros sportuoti ktino sumazinti
sportiniy  stipresniu  jvaizdzio = mokytojui  reikalauja kulttiros svorj
I ati i j . .
rezultaty butma' g.era kufl © mOky,tOJO Pastaba. * — p < 0,05, lyginant vyry ir mo-
fizine kulttiros pareiga .
. . tery duomenis.
sveikata  mokytojo
profesija
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2 pav. Nedalyvavimo sportinéje veikloje
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Laiko stoka ~ Tingumas Nuovargis ~ Svarbesni kiti Dalyvavimas Triksta léSy Liga Mankstinasi
poreikiai  kitoje veikloje sporto klubo savarankiskai
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er savait er savait meénesj karta per
Pastaba. y* = 11,9; LL = 4; p < 0,02. persavatie - per savale ¢ Ape
meénesj

tarp vyry ir motery motyvy néra statistiskai patiki-
mi ir rodo tik tendencijas. Antai norint, kad tokio
motyvo kaip ripinimasis savo kiino jvaizdziu (bi-
dingesnio moterims atliekant §i tyrima) rodikliu
skirtumas biity statistiSkai patikimas, mokytoju
imtis turé¢jo biti 24 atvejais didesné.

Atskirai analizuotos priezastys, dél kuriy kiino
kultiiros mokytojai ir mokytojos aktyviai nespor-
tuoja (zr. 2 pav.).

Antro paveikslo duomenys rodo, kad pagrin-
dinis veiksnys, lemiantis vyry ir motery nedaly-
vavima aktyvioje sportinéje veikloje, — noras
mankstintis savarankiskai. Moterims, lyginant su
vyrais, kiek svarbesni kiti poreikiai, o vyrai Siek
tick dazniau nurodo laiko stoka ir nesportavima
del ligos. Tokios nesportavimo priezastys kaip tin-
gumas, nuovargis ir dalyvavimas kitose veiklose
ktino kultiros mokytojams apskritai nebiidingos.

Kadangi didesné dalis aktyviai nesportuojanciy
ktino kultiiros mokytoju kaip pagrinding priezasti
nurodé manks$tinimasi savarankiskai, tai biitina
gilintis { Sios veiklos ypatumus. Teirautasi, kaip
daznai jie mankstinasi laisvalaikiu tokiu budu:

bent 30 min taip, kad padaznéty kvépavimas ir
suprakaituoty (zZr. 3 pav.).

I8 pateikty 3 paveikslo duomeny matyti ryskis
vyry ir motery skirtumai pagal ju manksStinimosi
laisvalaikiu dazni. Moterys, lyginant su vyrais,
dazniau nurodé, kad mankstinasi kiekviena die-
na, o vyrai — 4—6 kartus arba 2—3 kartus per
savaite. Pastarasis manksStinimosi daznis neretai
budingas ir moterims. Galima teigti, kad dauguma
ktino kultiiros mokytoju laisvalaikiu mankstinasi
daznai, t. y. 2—3 kartus per savaite ir dazniau. Tad
pagal §i rodikli dauguma kiino kultiros mokytoju,
lyginant su kity profesijy atstovais, patenka i fizis-
kai aktyviy asmeny grupe (I'ypesuy, Paaniosckas,
2003; Macera et al., 2005; Maciuleviciené, Karde-
lis, 2006; Rogaité, Matonyté, 2007).

REZULTATU APTARIMAS

Kiino kultiiros mokytoju profesinei karjerai
svarbu ir sportiné karjera, ir mokykloje per kiino
kultiros pamokas sukaupta patirtis, ne tiek reiks-
minga profesinio rengimosi ,,filosofija* (Curtner-
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Smith, 2001; Green, 2002). Tokia situacija lemia
ne tik profesinés socializacijos ypatumai, akcen-
tuojantys konkretaus mokytojo socialines savybes
(Kardeliené, Kardelis, 2006), bet ir diskusijos dél
prioritety profesinio rengimo etapu. Tai reiskia,
kad akademinéje bendruomeng¢je svarstoma, kam
turi biti skiriamas pagrindinis démesys: ar bisi-
mojo specialisto bendrajam fiziniam rengimui, kad
galéty ugdyti mokiniy judesiy kulttra, kad gebéty
tobulinti jy fizini pajéguma ir gerinti fizini pareng-
tuma, ar akcentuoti biisimojo pedagogo edukologi-
ni bei psichologini paruosima, t. y. kad jis gebéty
ugdyti teigiama mokiniy pozidiri i kiino kultiira
visa gyvenima (Hill, Brodin, 2004). Kadangi mo-
kytojavimo s¢kmeés ir nes¢kmés priezastys jvairuo-
ja, tai suprantami ir Sie debatai (Zwozdiak-Myers
et al., 2004).

Miisy visuomenéje bendrasis fizinis rengi-
mas yra holistinis ir suprantamas kaip pagrindas
fizinio ugdymo, paremto integracija. Tai skatina
iskelti kiino kultiros mokytojo kaip pavyzdzio
mokiniams svarba. Tokio pavyzdzio reikSmg tiria
mokslininkai ir akcentuoja, kad pirmaisiais metais
specialistams sunkiausia jveikti asmeninj nuovargi
(Hill, Brodin, 2004) atliekant platesni pedagogo
nei kiino kultiiros mokytojo vaidmeni, ripinantis
savo jvaizdziu (Fernadez-Balboa, 2005), palaikant
gera savijauta (Katene, 2004), veiksmingai tobu-
linant mokiniy mokyma ir mokymasi mokykloje.
Kita vertus, iSvardytus sunkumus kelia ir biisimyju
specialisty nuomoné dél savo profesijos statuso
visuomen¢je. Studentai teigia, kad juy specialybé
néra prestiziné net kalbant apie jos verte tarp kity
specialybiy mokytoju (Karanauskiené, 2006). Si
fakta paremia ir kiti tyrimai, atskleide, kad stu-
dijuojant silpnéja biisimyju kiino kultiiros speci-
alisty riipinimasis sportiniu meistrisSkumu, fiziniu
parengtumu (Kapasuc u np., 2007). Pastebimi
neigiami jy socialinio elgesio, lemiancio gera sa-
vijauta, pokyciai, t. y. plinta zalingi iprociai, nes
daznéja rikymo ir svaigiyju gérimy vartojimas.

Kita vertus, kiino kultiiros mokytojams svar-
bios tokios vertybés kaip sportas, sveikata, fi-
ziniy ypatybiy saviugda (PuiSiené, Ciegiené,
2005; Nawarecki, Jagusz, 2006; Vizbaraité,
Cesnaitiené, 2006) ir profesinis veiksmingumas
(Karbociené ir kt., 2005). Straipsnyje apraSomo
tyrimo rezultatai taip pat rodo, kad kiino kulti-
ros mokytojuy sportavima laisvalaikiu lemia juy
profesinis vaidmuo, ypac¢ tai akcentuoja moky-
tojos. Tokiam rezultatui atliepia ir kity autoriy
iSvada, teigianti, kad ugdydamos mokiniy kiino
kultiirg moterys riipestingesnés ir siekia karjeros

per pamokas, o vyrams svarbesni morfologiniai
ktino kultiiros veiklos komponentai ir mokyklos
sporto komandy treniravimas (Curtner-Smith,
2001; bypnakosa, 2000). Dél asmens jprociy ir
elgesio musy potradicinéje visuomenéje kiino
kultiros mokytoju susikurtas vaizdinys apie ju
kaip profesionaly vaidmenij ir visuomen¢je, ir
mokyklos bendruomenéje primena impresionisti-
ne maniera nutapyta paveiksla. Si teigini paremia
kity autoriy tyrimai dél asmenybés ir profesijos
rySio abipusiSkumo: ne tik asmenybé lemia bii-
sima profesija, bet ir darbo patirtis bei darbo
aplinka gali keisti asmens savybes. Pavyzdziui,
Celiabinske (Rusijoje) atlikti tyrimai parodé, kad
tarp fizisSkai pasyviy laisvalaikiu fiksuojama 65%
verslo srities atstovuy, 58% kity sri¢iy specialisty
ir tarnautojy, o neaktyviy vyry — 42%, mote-
q — 59% (I'ypeBuu, Panunosckas, 2003). Tyri-
my iSvadose C. A. Macera su kolegomis (2005)
teigia, kad JAV maziau nei 16% suaugusiyjy néra
reguliariai isitrauke¢ nei i tinkama, nei i aktyvia
saviugda kiino kultturos veikloje, o tiriant kiino
kultiiros mokytojus svarbu atkreipti démesi i tai,
kad moterys, kurios dirbdamos daugiau vaiksto
(juda) arba sunkiai fiziskai dirba, dazniau biina
aktyvios ir nedarbo metu, lyginant su mazai ak-
tyviomis darbe ar su apskritai nedirban¢iomis
moterimis. Atitinkami rezultatai fiksuoti ir ana-
logiskose vyruy grupése.

Australijoje taip pat dométasi apie profesi-
jos ir fizinio aktyvumo sasajas laisvalaikiu, nes
tarptautiniai tyrimai kalba, kad darbininkai retai
buna fiziskai aktyvis laisvalaikiu (Burton, Turrell,
2000), nors §is teiginys priestarauja C. A. Macera
ir jo kolegy tyrimy duomenims. N. W. Burton ir
G. Turrell (2000) raso, kad apskritai tiriami dar-
bininkai, tarnautojai, sporto specialistai ir kiino
kultiiros mokytojai nurodo, kad laiko stoka ir
reikalavimai darbe yra pagrindiniai trukdziai deél
fizinio aktyvumo daznio laisvalaikiu. Lietuvos
sociologai, gilindamiesi i atskiry profesijy atstovy
fizinio aktyvumo ypatumus taip pat konstatavo,
kad nesportavimo ir nesimankstinimo trukdziai —
didelis darbo kriivis (37,2%). Pazymétina, kad
kuo labiau asmens profesiné veikla traktuotina
kaip fiziskai aktyvi, tuo dazniau tirti tos profesi-
jos asmenys nurod¢ didelj darbo kriivi kaip trukdi
dél fizinio aktyvumo laisvalaikiu. Tai reiskia, kad
tokia priezastis dominuoja tarp tirty tikininky, o
maziausiai ji reikSminga tarnautojams. [vardytos
fizinio aktyvumo laisvalaikiu kliiitys tokios kaip
laiko stoka ir silpna sveikata pagal reitinga tarp
tirty jvairiy specialisty uzima 5-a (4,8% visy tirty
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asmeny rinkosi $ia priezastj) ir 6-3 vieta, nes 3,7%
tirty specialisty nurodé §i trukdij i§ 12 poziciju
(Rogaité, Matonyté, 2007). Ukininkai nurodé, kad
dél silpnos sveikatos, o ne dél laiko stokos (0,0%)
ar dél 1ésy trikumo (0,0%) jie nesimankstina. Ga-
lima daryti prielaida, kad ju veikla, kaip ir kiino
kultiiros mokytojy, yra fiziskai aktyvi ir dél {vairiy
veiksniy silpninanti sveikata. Akcentuotina, kad
tarp nedirbanciy vyry, lyginant su moterimis, tokia
nesportavimo (nesimankstinimo) priezastis kaip
liga uzima 3-ia pozicija. Taigi biitina ripintis vyru
saviugda kiino kultaros veikloje dél ju sveikatos
gerinimo, nes kiino kultiros mokytojai vyrai liga
nurodo kaip nesportavimo trukdj.

Tirti kiino kultiiros mokytojai (vyrai) laiko
trikuma nurodé kaip viena i§ pagrindiniy nespor-
tavimo trukdziy, o moterys rasé abstrakciau, t. y.
nurodé, kad sportuoti negali dél kity savo poreikiu.
Minétasis teiginys gali biiti interpretuojamas taip:
moterys labiau uzimtos, nes joms tenka mamos,
zmonos pareigos. Mat Lietuvoje atlikti kiti tyrimai
rodo, kad moterys daugiausia i§gyvena dél neat-
likty darby, vélavimo, o vyrai dél darbo problemy
ir i8Sukiy (Butkuté, 2009). I[domu, kad nei viena
tyrimo dalyvé streso nepatiria dél iSvaizdos. Nors
misy fizinio aktyvumo motyvacijos tyrimai rodo,
kad ir sveikatos gerinimas, ir figiiros tobulinimas
yra vienos i§ pagrindiniy kiino kultiiros mokytoju
(motery) ir apskritai motery mankstinimosi ir spor-
tavimo priezas¢iy (I'ypeBuy, Panunosckas, 2003).
Toki fakta paremia Lietuvos sociology sportavimo
ir mankStinimosi motyvacijos tyrimas (Rogaité,
Matonyteé, 2007). Lietuvos dirbantieji savaran-
kiskai mankstinasi ar lanko organizuotas sporto
pratybas dazniausiai (82,0%) norédami tobulinti
savo fizines galias (gerinti sveikata, didinti dar-
binguma); pusei (50,2%) tkininky toks motyvas
aktualus, 81,9% tarnautoju ji taip pat pazyméjo
kaip svarbiausia. [domu, kad sportiniy rezultaty
siekia 3,7% tiriamyjy, o fizinis aktyvumas profe-
sin¢je veikloje reikalingas 5,% tirty asmeny. Be
abejo, toks motyvas aktualiausias tikininkams.
Idomu, kad 6,3% tarnautoju fizinis aktyvumas taip
pat svarbus dél profesinés veiklos. Gaila, kad so-
ciologinio tyrimo metu atsisakyta tarnautoju pagal
profesijas sklaidos. Tikétina, kad tarp juy bty ir
ktino kulttiros ugdytojy.

Moksliniais tyrimais vis dar siekiama rasti
atsakyma i klausima: koks uzimtumas darbe,
skai¢iuojant ji valandomis per savaite, turi sasa-
ju su profesija ir fiziniu aktyvumu laisvalaikiu.
Pavyzdziui, N. W. Burton ir G. Turrell (2000)
tyrimo iSvados rodo, kad beveik 50% darbinin-

kuy yra nepakankamai fiziskai aktyvis. Taciau
tyréjai mano, kad kalbant apie fizini aktyvuma
laisvalaikiu negalima profesijos atstovy ivairovés
Sioje veikloje aiskinti tik juy darbo valandomis
per savaitg. Todél darbo kaip klidities dé¢l fizinio
aktyvumo (sportavimo) laisvalaikiu tyrimai tu-
réty buti tesiami ir toliau. Be to, veiksniy, kurie
padeda suprasti profesing ivairove kiino kultiiros
veikloje laisvalaikiu, identifikacija turéty papil-
dyti tyréju supratima, kodél apibtuidinant kai kuriu
visuomenés grupiy sveikata dominuoja vieni
ar kiti rizikos veiksniai, ugdantys fizines ga-
lias. Taigi atskleisti sportavimo (manks§tinimosi)
veiksniai turéty buti itraukti i sveikatos gerinimo
strategijas norint mazinti ir pasyvaus gyvenimo
btido daznj, ir sveikatos skirtumus atskirose pro-
fesinése grupése. Toks akcentas biitinas galvojant
apie ktino kultiiros mokytojo pavyzdi mokiniams,
kuriy Seimose gana skirtingos fizinio aktyvumo
tradicijos ir {prociai. Mat mokinys visy pirma
mégdzioja toki kity zmoniy elgesi, kuris sutam-
pa su jo polinkiais ir siekiais (Bitinas, 2004).
Ugdymo filosofas kreipia pedagogy démesi i
fakta, kad pavyzdys veikia ugdytinio vertybiy
sfera priklausomai nuo jo iSsiaukl¢jimo, taigi
ir nuo Seimos tradiciju kiino kultiiros veikloje.
Situacija Svelnina motyvy ir asmenybés bruozy
saveikos tyrimas (Ingledew, Markland, 2008).
Motyvai stipréja ir asmeniui dalyvaujant kiino
kultiiros veikloje, ir dél asmenybés savybiu. I§-
vaizdos ir svorio reguliavimo motyvas atsiranda
dél iSoriniy normy, bet toks motyvas mazina sieki
dalyvauti kino kultiiros veikloje. Sveikatinimosi
motyvas svarbus ir kaip asmenybés pripazinta
norma, todél auga ir asmenybés isitraukimas i
ktno kultiiros saviugda. Socialinio isitraukimo
motyvas didéja dél isitikinimy. NeurotiSkumas
didina iSvaizdos (svorio) motyva, atvirumas —
sveikatinimosi motyva, o saziningumas mazina
iSoriniy veiksniy ir kity asmeny pazitry poveiki
renkantis fizinio aktyvumo forma laisvalaikiu.
Galima daryti iSvada, kad mankstinimosi skatini-
mo programos, kuriose biity maziau akcentuojami
iSvaizdos (svorio) motyvai, gali stiprinti kitus
motyvus, taip prisidédami prie autonomiskos
motyvacijos dél fizinio aktyvumo laisvalaikiu.

ISVADOS

1. Kiino kultiiros mokytoju sportavimo motyvus
lemia ju elgsenos kontekstas, t. y. jie suvokia
savo fizinés sveikatos svarba ugdant teigiama
vaiky pozitri i saviugda fizinéje veikloje.



KONO KULTUROS MOKYTOJU SAVIUGDA: FIZINIO AKTYVUMO MOTYVAI IR FORMOS LAISVALAIKIU 41

2. Kiino kultiiros mokytoju mankstinimosi dazni
laisvalaikiu galima traktuoti kaip ju iprocius dél
vairiy asmeniniy vertybiy ir su jomis susijusiu
mankstinimusi savarankiskai 2—3 kartus per
savaite.

3. Pastebéta, kad kiino kultiiros mokytojos daz-
niau nei jy kolegos vyrai sportuoja dél fizinés

sveikatos svarbos profesinéje veikloje ir dél
kiino ivaizdzio. Kiino kultiiros mokytojai (vy-
rai) dazniau nei juy kolegés atsisako sportinés
veiklos dél ligos ir laiko stokos, o motery dau-
giau mankstinasi kasdien savarankiskai.
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SELF-EDUCATION OF PHYSICAL EDUCATION TEACHERS:
MOTIVES AND LEISURE TIME FORMS OF PHYSICAL ACTIVITY

Laimuté Kardeliené', Darius Masiliauskas?, Kestgtis Kardelis’, Laimgt Trinkiiniené'
Lithuanian Academy of Physical Education’, Kaunas, Siauliai University’, Siauliai, Lithuania

ABSTRACT

The article deals with a study concerning the importance of self-education of physical education
teachers as an example which is emphasized by educational philosophers in the epoch of radical modernity,
when teachers fulfill the social order of encouraging pupils to perceive the social value and significance of
their health enhancement and physical development. We observe that researchers pay more attention to the
peculiarities of organizing physical education lessons, the interface between the content of physical education
programs and children’s needs, professional socialization of teachers; and less attention is devoted to their
self-education in physical activities in their leisure time, though in general physical self-education receives
much attention.

The problem question of the research was as follows: what are the motives of physical self-education
of physical education teachers and what are the dominant forms of it in their leisure time? The aim of the
research was to reveal the physical activity motives and forms of physical education teachers due to their
self-education in physical activities.

Research methods. The independent sample consisted of 56 physical education teachers (31 men and 25
women, or 55.4 and 44.6%), who agreed to participate in the study, i. e. 69.13% form the whole population
of Siauliai city physical education teachers (79.48% of males and 59.52% of females). The questionnaire for
physical education teachers included a block of social demographic questions, 13 questions and statements
according to the following groups: sports and physical activity, attitude towards the physical education
lesson, pedagogical purposefulness, abilities of ethical competence, social communication attitudes and
quality of life. The article presents the collected data about sports activities and frequency of exercising of
physical education teachers. The study was performed in September—October, 2008 with permission of the
Education Department of Siauliai city and approval of the administration of schools. The research participants
were informed about the peculiarities of the questionnaire and the instructions of filling the questionnaire
in. The survey followed the ethical and legal principals of the research. The questionnaires were distributed
personally after the agreement of the date of their return.

The research findings revealed that the motives of sports participation of physical education teachers
were conditioned by the behavioral contexts, i. e. they perceive the importance of physical health in the
development of children’s positive attitude towards their self-education in physical activities. Besides, the
frequency of exercising of physical education teachers could be treated as their habits due to various personal
values resulting in independent exercising 2—3 times a week in the leisure time. We observed that female
physical education teachers were more often engaged in sports activities due to their attitudes concerning the
importance of physical health in their professional activities and their body image. Male physical education
teachers more often than females withdrew from sports activities because of illness and lack of time, and
more women exercised independently.

Keywords: self-education of physical education teachers in their leisure time, example of physical
education teachers, motives of physical activity, forms of physical activity.
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ABSTRACT

In the last decade of the 20th century, the term knowledge society started to be used as a way to convey the develo-
pment of contemporary humankind. The discourse of knowledge that become actualised in activity (i. e. competence)
became the most influential one. Competence was titled to be one of the major factors for competiteveness, and
therefore competence started to be highly valued in organisations. Organisations nowadays (due to demographic
changes, and to the need to pursue competetiveness at the global level) are encouraged to employ more actively the
“treasure within”, that is, the competence of employees. In this paper we aim to identify the main innovations of a
professional in education in the framework of contemporary educational policy trends.

There are several important innovations in education of professionals, and some of these innovations are directly
related to the ideas that ground Bologna (1999) and Bergen (2005) processes. The important innovations in contem-
porary educational system concentrate on the increase of the cohesion between the changing world of activities and
education. Therefore competences, study results (or learning outcomes), the changing roles of teachers and students,
and also implications for curriculum design are emphasised in reforming education of professionals. It seems that
competence-based studies promote modularization of the curriculum. Modularisation of study programmes is another
innovation, as the importance of clearly stated study results (learning outcomes) is emphasised. Clear and measurable
study results (learning outcomes) are linked to the competencies that should be achieved in a given period of time, or
(and that is more common), after a certain educational impact is provided, and certain part of curriculum covered.

Keywords: competence, study results, learning outcomes, innovation, education of physical education teachers.

INTRODUCTION

n the last decade of the 20th century, the term
knowledge society started to be used as a way
to convey the development of contemporary
humankind. The discourse of knowledge that
become actualised in activity (i. e. competence)
became the most influential one (Juceviciené, 2007;
Lauzackas, 2005). Competence was titled to be
one of the major factors for competiteveness, and
therefore competence started to be highly valued

in organisations. Organisations are encouraged
to employ more actively the “treasure within”,
that is, the competence of employees (Lauzackas,
2005). These new concepts encourage a more close
cooperation between stake holders: economies and
education, especially, education of professionals,
in recent years these issued have been addressed
at the EU level (4 Memorandum on Life Long
Learning, 2001).
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However, it would be unfair to state that in
organisations competence is valued as a purely
economic asset. On the contrary, both employees’
competencies (PaBen, 2002) and social capital
are valued (Blazeviciené; 2007). A member of an
organisation build up his / her social capital by
developing social netwoks with other members in
the organisation. Therefore teams become more
effective, and also each member of an organisation
has a wider scope of responsibilities and therefore,
opportunities to reveal his/her potential. Teamwork
in organisations fosters learning: acquisition of
knowledge and skills (competencies).

Therefore it is not suprising that in discussions
about teachers’ professionalism (Chen, 2003;
Capel et al., 2004), and especially, about the
professionalism of teachers of physical training,
and also coaches, the aspect of social capital is of
crucial importance. As one of the arguments for
this statement we would like to emphasise the fact
that quite a substantial proportion of graduates in
the enumerated study programs are reluctant to
start their careers as teachers in school, and quite
often even those with experience in the field strive
to change their profession (Macdonald, 1999;
Kardelis, Karanauskiené, 2003). One of the factors
causing the process is teachers’ dissatisfaction
with their profession (Green, 2002), and also the
lack of social networking, and communication
of colleagues in schools (Cossentino, 2004;
Malinauskas, 2004). Therefore, both philosophers
of education, and policy makers in education
(especially, at the EU level) emphasise the need to
support teacher training, also to enable the teachers
to acquire competencies that are needed both to
work effectively in class, and in school community
(Bitinas, 2000; Bypmnakosa, 2000; Cornford, 2002;
Bagdoniene, 2005).

It should be stated that there are still not
many studies that analyse reforms of vocational
education in Lithuanian and internationally, as
one of the most important factors for supporting
young people to acquire those competencies that
would enable them to become actively involved
in their communities. It should be noted that
changes in concept of vocational education are
intrinsically related to changes in the concept
of results of education (Bergen Communiqué).
Today we are more interested in competencies,
that is in an active employment of knowledge,
and this sphere still lacks attention in our country.
There are, however, many studies that analyse the
contents of teachers’ competencies, and provide

models of teachers’ careers (Chen, 2003; Capel
et al., 2004). Therefore, on the basis of studies
completed in Lithuania and internationally, the
problemic question is formulated as follows:
What are the main innovations in education of
professionals (including education of teachers of
physical education and sports educators) with an
introduction of Bologna and Bergen Communiqué
processes?

The object of the research was innovations of
education of professionals.

The aim wasto identify the main innovations
in education of a professional in the framework of
a contemporary educational policy trends.

Methods of critical and comparative analysis
of recourses, which was completed on the basis of
this team‘s international cooperation in Framework
6 project INCLUD-ED (“Strategies for Inclusion
and social Cohesion in Europe from Education®
Contract No. FP6-028603-2) have been epmployed
in developing this paper.

RESULTS

Contempory world and concept of
competence. The contemporary world, also
referred to as late modernity (Giddens, 2000),
or post-modernity, is characterized by insecurity,
falseness, unpredictability and marginalisation.
In economics, falseness and insecurity are caused
by interdependence of national economies and
political measures that are being utilized in
order to sustain competition and hence survive.
Individualization and wanning of traditions within
the society is associated with the establishment
of a consumerist culture and the “tempting”
influence of the media, which have in turn caused
the prevalence of pluralism and increased levels of
anxiety among individuals. The processes at hand
can be ascribed to globalization, belated capitalism
and characteristics of postmodernism. An object
of discussion is whether these changes are in fact
new or perhaps only more evident than before or
have affected people, who hadn’t felt them before.
The discussion itself is controversial—there
are arguments to ground any existing opinion,
therefore falseness becomes an integral part of
information production as well as growing distrust
of experts and professionals.

The purpose of study programs of future
teachers of physical education should be to
provide students with opportunities to build
their competencies in order to become effective
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teachers, and to qualify those teachers by issuing
diplomas. The majority of study programs include
1) humanities; 2) specialisation courses which
are focused on competencies of sports and
physical activity, also sociocultural constructs and
philosophical background of health and healthy
life styles; 3) pedagogical competencies, including
teaching / learning methods, discipline, evaluation
and assessment; 4) practical observation and
5) work under the mentorship of more experiences
colleagues (O’Sullivan, 1990).

Some of the graduates still lack the competencies
of leadership, and cannot apply many evaluation
and asssessment methods, some of them are not
able to communicate with parents in adequate
ways, therefore many of the graduates have
difficulties at the beginning of their professional
life (McGaha, Lynn, 2000). As quite many of the
graduates experience that kind of difficulties, it is
important to develop the quality of study programs
of future teachers of physical education. Study
programs are constantly developed and deepened
(Lawson, 1990; O’Sullivan, 1990). The study
(USA, 240 universities were studied) revealed
that in the period of 1960 to 1989 a number of
courses orientated to activities decreased by
50%, and more courses on scientific rationale
were introduced (Lawson, 1990). The need for
pedagogical competence is also emphasised. It
means that the focus should be on 1) on activity
competenices; 2) on pedagogical competencies
(Bain, 1990). Also, some studies revealed that
difficulties in teaching more often stem form the
lack of pedagogical competence rather than the
competence in physical activity, and however,
there are other studies, which emphasise that
the competence in physical activity is of crucial
importance. In the face of constant changes, as
this analysis reveals, many factors have to be
considered in the study programs of future teachers
of physical education. All these facts show that
education of teachers of physical education needs
innovation.

Insights for educating professional teachers
of physical education and sports educators.
Theoretical analysis of the structure of physical
education teachers’ competence, based on the
review of scientific articles, allowed distinguishing
such components as pragmatic, cooperation,
communication, creativity and computer literacy.
This indicates that the subject (it is determined by
teacher’s knowledge, education aims, knowledge
of programs and technologies as well as abilities

to determine effective planning, organising,
controlling and evaluating education), pedagogical
(teacher’s skills enabling him / her to organize
the teaching / learning process effectively and
efficiently, to act flexibly and innovatively)
and communication (the skills conditioning the
effectiveness of the factor of linguistic behaviour
as communication competence in the native speech
in the development of pupils’ physical education
as well as the knowledge how to use modern
technologies and how to cooperate by applying
strategies of influence) competences, that combine
knowledge, behaviour and readiness for the activity
and that are required by the social role performed by
a teacher, are characteristic of teachers of physical
education.

Contemporary European Union was established
via the Maastricht Treaty in 1992. The European
Union must guarantee a sustainable and stable
development and progress for the region as a
whole, arbitrate inner conflicts as well as those with
neighbours, and accept neighbouring countries that
recognize the same principles. Globalization is
defined as a process, expression or phenomenon
that takes place on a social plane and encapsulates
the diverse activity domains of various social
entities. Some of the features of globalization
mark positive changes, such as the growth of
capital, unrestricted workforce mobility and the
possibility of reaching a market without mediators.
There are changes, however, that increase anxiety
and highlight the risks involved — collapsing
markets, the dominance of economy over politics,
and the change from the market economy to the
“market society”. It has already been understood in
Lithuania, the European Union and the world, that
learning is the one (not the only or most important,
but still necessary and significant) of the very few
things that aid a person in being a conscious master
of his / her own activities. The result of learning is
competence: that is ability to act consciously in the
world. A Memorandum on Lifelong Learning was
passed by the European Council (2001), where
a strategy for the development of the system of
lifelong learning in the countries of the European
Union was formulated with the emphasis on
knowledge society and learning for career and
citizenship. Six main theses were presented, which
outlined the benchmarks of the development of the
lifelong learning strategy: to guarantee a universal
and continuous possibility of lifelong learning as
a quest for gaining new skills and renewing the
old ones that will be needed in the formation of
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the knowledge society; to increase investments
in human recourses; to design effective teaching
and learning methods and conditions for learning
throughout life; to improve the understanding and
evaluation of learning and its results, especially in
the domains of non-formal and informal learning;
to provide high quality information about the
possibilities of learning; to bring learning closer
to learners.

Policies towards competence based education
of professionals, including professional teachers
of physical education and sports educators. The
Communiqué of the Conference of the ministers
of higher education, signed in Bergen, emphasises
that interdisciplinary studies and transferable skills
should be considered as study results, and it also
states that its competencies are to be considered as
study results rather than knowledge (which is more
passive than active) (Bergen Communiqué, 2005).
Competence, according to Lauzackas (2005), is
a functional ability to perform a certain activity
adequately.

An overview of the origin of the competence
concept shows that it is totally unrelated to the
discussions about the development of competencies
during research or programme designing. The
concept of competencies was first introduced by
the specialists in linguistics. In the seventh and
eighth decades this concept started to be used
in the same grammatical sense in the articles in
the Social Sciences in order to identify social
activity. In the1990s the change in the use of the
competence concept was related to research and
its development programmes; the concept was
used in Social Sciences, €. g., vocational education
and training and adult education (on the basis of
German experience). In the 1980s, the concept
of activity competence was broadly discussed in
the vocational education and training area, not
only the core competencies but also the process
of professional and personal skill development
were disputed. Discussions also evolved around
the expansion and development of vocational
qualification requirements and further vocational
education and training processes. Analysing
activity oriented vocational education and training,
it is necessary to note that at present new methods
are designed, tested and implemented; these
new methods discuss overarching qualifications,
e. g., the core qualifications, i. e. ability to solve
problems, independent learning skills that are not
trained but developed on ones own accord. Due to
such sequence of curriculum a new research area

has emerged — introduction of methods which
enhance independent learning motives; didactical
aspects of independent learning have also received
much attention.

Competence based study results and core
(generic) skills. As we can see in the analysis
above, the term competence itself reflects the
changes in the contemporary world, and at the
same time, only recently it has gained the new
meaning. It should be noted that with the Bologna
process and in the pursue of aims identified in
Lisbon strategy, emphasis on competence based
study results will be increasingly emphasised at
all levels of education. Discussions of all levels
and decisions on competence based study results
gain impetus.

The knowledge-driven capitalism imposes
all the developed economies to increase numbers
of highly-trained people in preparation for
the technical, professional, and managerial
employment (Brown et al., 2001). It influences
the development of the new models of the skilled
employee and skilled worker. The models of the
high skilled societies and economies are dependent
on the systems and models of the education and
training. The authors of the monograph distinguish
several models of the high-skilled societies, such
as High Skills Society Model based on the Dual
System of the vocational training (Germany), The
Developmental High Skills Model based on the
strong interventional and regulation role of the
state (Singapore), The High Skills Manufacturing
Model based on the development of the general
education and the provision of the vocational skills
and competences on the workplace (Japan). The
influence of the globalisation, innovations and
changing labour market regimes to the existing
models of the high skills formation drawing
attention to the fact, that the increasing competition,
globalisation and neo-liberal approach towards
the economical development do not necessarily
ensure the development of the real high skilled
society, contrary to the statements of the official
doctrines of the lifelong learning and education in
the modern economies are analyzed there.

Needs for innovations. Evident contradiction
between the higher levels of education and the
need for the greater exercise of intelligence and
mental effort in general is observed in economies
(Warhurst et al., 2004). Sometimes work becomes
increasingly subdivided into petty operations failing
to sustain the interest or engage the capacities of
humans with current levels of education, and this is
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especially true if such a complex and challenging
profession as teachers is considered. Excessive
attention to details, overemphasis on make-
belief reforms might cause teachers’ (or student
teachers’) unwillingness to pursue their careers in
the profession. A wider approach, emphasis on core
skills that comprise basis for any competence might
serve as impetus for more and better motivated
people remaining in the educational system. The
equilibrium between the low skilled workforce and
low quality employment enhances the orientation
of the vocational education and recognition of
competences and qualifications towards the
minimal requirements of the world of activities
for the skills and competencies. It increases the
access to the recognition of the competencies and
qualifications acquired in the work experience
for the unskilled and low-skilled employees and
unemployed people. However, at the same time
such situation imposes very important limitations
to the possibilities of the professional development
of those, emerged in every day crisis situation. As
we argue in this paper, teachers should be able
to act as agents in their communities, to foster
activities toward social integration and social
participation as a consequence, and however,
not many activities for professional development
have this wider orientation (Tereseviciené et al.,
2007). The discourse of the key skills and the
increasing weight of these skills in the competence
and qualification of the employees often puts the
emphasis on the responsibility of the educational
institutions and students for the acquisition of
these skills and decreases the responsibility of the
employers in such fields as the motivation and
sustaining of the employees or enhancement of
their skills development during their employment.
The new concepts of skills and competences which
are important for the employment and competition
in the labour market are influenced by the existing
inequalities between the different social groups
in the field of education, training and labour
market therefore they impose the increasing skills
polarization between the high-skilled and the low-
skilled social groups

Role of core (generic) competencies.
Generic competencies (ability to operate in
social context, to communicate and collaborate
well in teams, also, to share responsibilities, and
both to provide and to ask for support, and also
for psychological support in some cases) are
emphasised in some instances as being important,
purely operational / vocational competencies.

The former ones provide students from different
backgrounds, different life stories, and different
needs to compensate for whatever problems have
been encountered. Also generic skills comprise a
major part of being competent for lifelong learning
(Case et al., 2001; Knapper, Cropley, 2000), which
in its own turn also acts as an instrument for
successful career. An important factor of lifelong
learning is readiness of each student to use learning
opportunities that are provided. In analysing
lifelong learning the latter issue sometimes lacks
the necessary attention (Cornford, 2002). Students
are to be provided with possibilities to ‘learn in
action’, which becomes crucial in an ever faster
changing socio-economical world. Concept of
metacognitive learning strategies is analysed,
and their significance for student, also, adult
student in university studies and professional
activity is argued. Also, the transferable nature of
metacognitive strategies (metacognitive strategies
can be transferred to learning situations in both
academic and professional spheres) is analysed.
It is identified that metacognitive strategies
are best applied if students are both informed
and encouraged to apply them. These strategies
are important in assisting students with means
to become confident to participate in lifelong
learning later in their life, and to develop both
themselves as professionals and their profession.
It is possible to claim that contemporary students,
as emphasized by P. Jarvis (1999) should be able
to act as professionals who are building their
profession “here and now”, who are researching
new tendencies, trying to be proactive, sharing
experience and discussing, and they are creating
themselves as new professionals in this process.
One of the important factors in achieving the
enumerated aims, as it is stated in Report developed
for the project INCLU-ED (Framework 6, 2007)
is clear and transparent information system that
allows any candidate — young person — to
choose study programe (and, as a consequence —
profession) in an informed and reflective way. The
reflective choice would prevent at least to some
extent the dissapointment in one’s career.
Lithuanian experience. One of the most
important innovations in the initial vocational
education and training of Lithuania are the
creation of the National System of Qualifications
and the development of the Open System of
the Career Counselling AIKOS. On 7 March
2005, the Lithuanian Labour Market Training
Authority commenced the implementation
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of a national level project “Creation of the
National Qualifications System” as financed
by the European Social Fund of the European
Union. The project will continue for three years
and will last until the end of February 2008.
The principal aim of this project is to create a
uniform and transparent qualifications system
which would cover all levels of qualifications,
secures transition between the levels, ensures the
variety of ways of acquiring a qualification, and
provides a possibility to flexibly respond to the
requirements of the changing environment. The
main tasks of the project are to develop a model
of the national qualifications system, on its basis
to compile lists of competencies and qualification
structures in the sectors of construction and
hotels — restaurants as well as to prepare the
human resources required to introduce the national
qualifications system. Upon the completion of the
project, a model of the national qualifications
system will be prepared, dictionary of the terms
of the qualifications system and a monograph
“Lithuanian Qualifications System” will be
prepared, and experts for the introduction of the
model of the national qualifications system will
be trained.

The creation of the Open System of the Career

Counselling AIKOS has the following aims:

e To provide relevant information on the
learning opportunities and employment
possibilities to the Career Information and
Career Guidance Centres.

e To ensure the availability of the relevant
information on the learning opportunities
and employment possibilities for the citizens
of Lithuania during the entire life.

e To provide career information services to all

citizens, taking into account the individual
and society needs.

e To improve the employability skills of
young and adult people, to encourage their
entrepreneurship and lifelong learning.

e To develop the social activity and personal
responsibility for career development
in order to prevent the unemployment,
to provide information to the citizens of
European countries on learning opportunities
and employment possibilities in Lithuania.

DISCUSSION

Focus on social cohesion. Analysis of the
recourses reveals that one of the important
innovations in contemporary educational system
concentrates on the topics of the increasing
cohesion between the changing world of activities
and education. Competences, study results (or
learning outcomes, as they are called in, the UK),
changing roles of teachers and students, and also
implications for curriculum design are emphasised
in reforming education of professionals in the
framework of Bologna and Bergen processes.
Career counselling reappears as one of the
significant factors for professional development,
and employment at a later stage of students’
lives. Counselling seems to provide the basis for
a more reflective and informed decisions, and
therefore, reduces the dropout rate within the
group of students who participated in counselling;
and this is especially important in case of studies
of future teachers. However there is an issue to
be further addressed — lack of professionals in
career counselling, especially in some countries
(e. g., Lithuania). Literature analysis seems to

Fig. Competencies as basis for education
of professionals

World of
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case: school and
its community;
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have revealed a crucial role of community leaders’
participation in school programmes.

Importance of social partnerships seems to be
reappearing in many instances. Such participation
both enables informed choice and also helps to
introduce students to the idea of lifelong learning.
The modularization of the curriculum seems to
be an important issue when competence based
study results are considered the organising core for
curriculum design (Lauzackas, 2005; Tereseviciené
et al., 2007) (Fig.).

Modules, units of curriculum enable more
students to follow the programme at a more
individualized pace, and therefore, meet the needs
of students from different backgrounds and with
different expectations. Another innovation that
has been identified in a number of instances is
connected with modularisation of programmes,
as the importance of clearly stated study results
(learning outcomes) is emphasised. Clear and
measurable study results (learning outcomes)
are linked to the competencies that should be
achieved in a given period of time, or (and that is
more common), after a certain educational impact
is provided and a certain part of curriculum is
covered. These measurable and clear short term
and long term study results provide teachers,
and especially students, with clear guidelines
about what is expected. Therefore, it is easier to
motivate students, reduce the drop-out rate, also,
provide certain flexibility in study programmes.
The contemporary world, also referred to as late
modernity, or post-modernity, is characterized
by insecurity, falseness, unpredictability and
marginalisation. In economics, falseness and
insecurity are caused by interdependence of
national economies and political measures that
are being utilized in order to sustain competition
and hence survive. Competence is a functional

ability to perform a certain activity adequately.
The concept of competence itself is both reflecting
the changes in contemporary world, and at the
same time, only recently it has gained the meaning
we use it so often. It should be noted that with the
Bologna and Bergen processes and in the pursue
of aims identified in Lisbon strategy, emphasis on
competence based study results will be increasingly
emphasised at all levels of education.

CONCLUSIONS

There are several important innovations in
education of professionals in the framework of
Bologna (1999) and Bergen (2005) processes.

e The important innovations in contemporary
educational system concentrate on the topics
of the increasing the cohesion between the
changing world of activities and education.
Competences, study results (or learning
outcomes, as they are called in, the UK),
changing roles of teachers and students,
and also implications for curriculum design
are emphasised in reforming education of
professionals.

e The modularization of the curriculum seems
to be an important issue when competence
based study results are considered to be the
organising core for curriculum design.

e Modularisation of study programmes is
another innovation, as the importance
of clearly stated study results (learning
outcomes) is emphasised. Clear and
measurable study results (learning outcomes)
are linked to the competencies that should
be achieved in a given period of time, or
(and that is more common), after a certain
educational impact is provided, and certain
part of curriculum covered.
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SVIETIMO NAUJOVES PAGAL EUROPOS SAJUNGOS
DOKUMENTUS: BOLONIJOS (1999) IR BERGENO (2005)
NUOSTATU JGYVENDINIMAS

Laimuté Kardeliené!, Vaiva Zuzevitiiité?
Lietuvos kiino kultiiros akademijal, VWytauto Didziojo universitetas’, Kaunas, Lietuva

SANTRAUKA

Paskutiniame 20 a. deSimtmetyje pradétas vartoti Ziniy visuomenés terminas zmonijos raidai apibiidinti.
Pazymima, kad Siuolaikinis Ziniy supratimas akcentuoja iSmanyma, kuris pasitvirtina veikiant, t. y.
akcentuojama kompetencija. Darbuotoju kompetencijos pabréziamos kaip vienas svarbiausiy veiksniy ne tik
ekonominés vertés suktirimui, bet ir socialinio kapitalo didinimui. Organizacijoje asmuo, kurdamas socialini
kapitala, turi susisaistyti jvairiais rysiais su kolegomis. Dar dazniau jam reikia veikti konkrecioje komandoje,
kad galéty efektyviai dirbti.

Diskutuojant apie mokytojo profesionaluma, o ypac apie kiino kultiiros mokytojus ir sporto trenerius,
kalbama apie biitinybg tobulinti ju rengima. Mat §ios srities bakalaurai daznai nenori dirbti mokykloje.
Teigiama, kad kiino kultliros mokytoju rengimo (KKMR) programy tikslas turéty buti suteikti diplomus
labai kompetentingiems studentams, kurie taps puikiais mokytojais. | dauguma KKMR programy ieina:
1) privalomi humanitariniy moksly kursai; 2) pagrindinio kiino kultiiros specializacijos dalyko uzbaigimas,
kuris susideda i§ jgidziy ir ziniy apie sporta ir kiino rengybos veiklos, moksliniy pagrindy, sociokultiiriniy



THE MAIN INNOVATIONS IN EDUCATION: IN PURSUE OF AIMS OF BOLOGNA (1999) AND BERGEN (2005) PROCESSES 51

ir filosofiniy konstrukty bei su sveikata susijusiy kiino rengybos principy; 3) pedagoginés zinios, iskaitant
mokymo metodus, mokymo programas, vadovavima, discipling ir vertinima; 4) praktika ir stebé&jimas
patar¢jo vaidmeni. Atskleista, kad kai kurie absolventai nepakankamai iSmano vadovavimo klasei ypatumus,
mokiniy veiklos vertinima ir mokymo programos adaptavima prie riboty salygy ir irangos, mokiniy poreikiy
i8skyrima. Kiti blisimieji specialistai yra fiziSkai nepasirenge mokyti visa diena (t. y. pavargsta) arba negeba
diplomatiskai elgtis su tévais. Todél daugelis iS baigusiy KKMR programa lengvai nepereina i§ universiteto
1 mokymo praktika (nepradeda dirbti mokytojais) arba pirmaisiais mokymo metais susiduria su dideliais
sunkumais. Tokiy atvejuy daznumas skatina ieskoti biidy, kaip pagerinti mokytoju rengimo procesa.

Pastebéta, kad dazniau aprasomas mokytojy kompetencijy turinys ir pateikiami jy, kaip mokytoju, karjeros
modeliai (ar profesinés socializacijos etapai), o mazai iSkeliama svarba ugdymo, gristo kompetencijomis
rengiant blisimuosius kiino kulttiros ir sporto specialistus. Todél remiantis Lietuvoje ir uzsienyje atliktais
tyrimais, atsizvelgus | dabarties Svietimo politikos gaires straipsnyje keliamas probleminis klausimas:
kokios yra pagrindinés profesionaly rengimo inovacijos, atsizvelgiant { Europos Sajungos §vietimo politikos
tendencijas.

Autoréms bendradarbiaujant tarptautinéje komandoje, igyvendinancioje Europos Sajungos Bendrosios
programos 6 projekta INCLUD-ED, atliktas tyrimas, kuris atskleidé, kad siejant profesionaly rengima su ju
darbu organizacijoje (nagrin¢jamu atveju — mokykloje), galima identifikuoti kelias pagrindines inovacijas.
Kadangi dabarties pasaulis (vadinamas vélyvaja modernybe ar postmodernumu) nesaugus, daug jame nerimo,
tai konkurencingumas tampa vienu svarbiausiu veiksniu, apibiidinanciu specialisto sékminga veikla. Todél
svarbios profesionalo kompetencijos, apibiidinamos kaip jo gebé¢jimas adekvaciai veikti konkurencijos,
itampy pasaulyje.

Kompetencijos biitinumas ypac pabréziamas Europos Sajungos dokumentuose (Bolonijos deklaracijoje,
1999; Bergeno komunikate, 2005), kuriuose siekiama numatyti gaires kuriant vieninga Europos Sajungos
aukstojo mokslo erdvg. Dokumentuose akcentuojama, kad rengiant auks¢iausio lygmens profesionalg
reikéty aiskiai jvardyti kompetencijas, kuriy jis (ji) turéty pasiekti studiju pabaigoje. Studiju rezultatai,
aprasomi kompetencijomis, jgauna vis didesnés reikSmés, ir tai vadinama pirma reikSminga profesionaly
rengimo inovacija. Antra inovacija susijusi su pirma — poky¢ciais studijy programose. Tai reiskia, kad yra
tam tikry studiju programos daliu, kurios tiesiogiai suprojektuotos, kad studijuojantysis plétoty tam tikras
kompetencijas. Studiju programos turinys turi suteikti studijuojantiesiems tokias galimybes, kurios juos
igalinty pasiekti kompetencijy, suformuluoty kartu su veiklos pasaulio atstovais. Pazymétina, kad Sios
kompetencijos turi biiti apraSytos matuojamais, objektyviais studijy rezultatais.

Kai norima kalbéti apie inovacijas rengiant specialistus, dokumenty analizé ir Lietuvos patirties {zvalgos
minéty dokumenty pozitriu leidzia daryti tokias iSvadas:

e Svietimo sistemoje siekiama suartinti kintantj veiklos pasauli ir §vietimg. Tobulinant profesionaly
rengima kalbama apie kompetencijy, studijy rezultaty svarba (ar mokymosi pasiekimy, kaip jie vadinami,
pavyzdziui, D. Britanijoje), akcentuojama, kad biitina suprasti mokytoju ir besimokanciyju kintanc¢ius
vaidmenis. Be to, apraSoma, kad dera atsizvelgti { pokyc¢ius modeliuojant ugdymo turini.

e Ugdymo turinys kaip moduliai yra tokia inovacija, kai akcentuojami studijy rezultatai (mokymosi
pasiekimai). Aiskds ir iSmatuojami studiju rezultatai (mokymosi pasiekimai) traktuojami kaip kompetencijos,
kurios plétojamos ir gilinamos mokantis konkreciu laiko tarpu ar studijuojant konkrety ugdymo turini.

RaktazodZziai: kompetencija, studiju rezultatai, mokymosi pasiekimai, naujove, kiino kultiiros mokytoju
rengimas.
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GR]ZTAMOSIOS INFORMACIJOS POVEIKIS GREITU
IR TIKSLIU 20% RANKU JEGOS IZOMETRINIU
SUSITRAUKIMU ATLIKIMUI

Edita Kavaliauskiené, Albertas Skurvydas, Juraté Stanislovaitiené,
Kazimieras Pukénas, Nerijus Masiulis, Gintaré Dargevicitité
Lietuvos kiino kultiros akademija, Kaunas, Lietuva

Edita Kavaliauskiené. Biologijos moksly krypties doktoranté. Lietuvos kiino kultiiros akademijos Lengvosios atletikos katedros asistenté.
Moksliniy tyrimy kryptis — motorinés sistemos kompleksiné ir dinaminé adaptacija.

SANTRAUKA

Tyrimo tikslas — istirti griztamosios informacijos poveiki greitiems ir tiksliems rankos raumeny izometriniams susi-
traukimams atliekant fizinj krivi 20% jéga. Buvo tiriami jauni fiziSkai aktyvis vyrai deSiniarankiai (n = 8) (amZius —
20,0 = 1,5 m. (X £8D), tigis — 182,4 + 6,5 cm, kitno masé — 73,0 £ 5,7 kg).

Tiriamieji, likus 3 dienom iki tyrimo, buvo supazindinti su biisimo eksperimento eiga, apmokyti, kaip taisyklingai
atlikti uzduotj ir iSmatuota maksimalioji valinga jéga (MVJ). MVJ buvo jvertinta izokinetiniu dinamometru ,, Biodex
System Pro 3. Tiriamieji kritvi atliko vyraujancia (desSine) ranka, kuri buvo nustatoma pagal Olfieldo klausimynq.
Tiriamasis pasodinamas | izometrinio dinamometro kéde, atloso kampas — 90°. DeSine ranka laikomasi uz dina-
mometro rankenos, kaire — uz automobilio saugos dirzo, pritvirtinto per juosmeni. Nustatoma visa alkiinés sqnario
amplitude (istiesus ir sulenkus rankq), ranka fiksuojama per alkinés sqnari 80° kampu. Tyrimo metu tiriamieji atliko
20 greity izometriniy raumeny susitraukimy (GIRS) 20% MVJ be griztamosios informacijos suteikimo (be GI) ir po
10 s poilsio — 20 GIRS 20% MVJ su GI. Tiriamieji, atlikdami pratimq taikant GI, izometrinio dinamometro ekrane
matydavo jiems reikiamq 20% MVJ nubréztq linijq, kad galéty mokytis pajusti, kokia raumeny susitraukimo jéga
reikia atlikti bandymaq, kad ji siekty 20% MVJ.

Tyrimo rezultatai parodé, kad absoliuciy ir konstantiniy klaidy vidurkio reiksmé yra statistiskai reikSmingai mazesné
(p < 0,05) atliekant GIRS, kai taikoma GI, nei be jos. Kaitumo klaidoms GI reikSmingo poveikio neturéjo (p > 0,05).
Dviejy veiksniy dispersiné analizé parodé, kad greity ir tiksliy judesiy atlikimo AK, KK ir KaK klaidos mazéja
(p < 0,05) atliekant 20 balistiniy izometriniy kartojimy taikant GI. Be to, nustatéme, kad mokantis su GI AK, KK ir
KaK klaidos statistiskai reiksmingai (p < 0,05) sumazéjo po pirmos atlikimo serijos ir toliau nepakito.

Taigi galima daryti Sias iSvadas: a) griztamoji informacija sumazina absoliucias ir konstantines klaidas, b) izometriniy
susitraukimy kaitumo griztamoji informacija neveikia; c) suteikiant griztamqjq informacijq, izometriniy susitraukimy
tikslumas per pirmus 5 kartojimus pageréja reikSmingai ir toliau nekinta.

RaktaZodZiai: izometriniy susitraukimy tikslumas ir kaitumas, mokymasis, vaizdiné grizZtamoji informacija, vidiniai
modeliai.

[VADAS

tliekant nauja uzduotj labai svarbus grizta-

masis rySys (Matschiner et al.,1998), ku-

rio tinkamas parinkimas gali palengvinti
judesiy mokymasi (Goodman, 2002; Kawashima
et al., 2002). Visgi teigiama, kad griztamoji infor-
macija néra svarbi atliekant trumpalaikj (Schenk et
al., 2004) labai gerai iSmokta judesi (Karni, 1996).
Griztamaja informacija galima suteikti zodziu
(kai pasakomas rezultatas) arba vaizdu — matant
veiksmo atlikima (Magill, 2007). Ja gauname i§

daugybés saltiniy: a) galvos smegeny (eferentiné
kopija); b) stuburo smegeny; ¢) raumeny; d) saus-
gysliy; e) sanariy; f) odos; g) akiy (Kandel et al.,
2000; Enoka, 2002). Kai uzduotj atlieckame be
griztamosios informacijos, labai svarbu susida-
ryti motoring programa. Tokiu atveju motoriné
programa, kuri yra siunc¢iama i§ galvos i stuburo
smegenis ir véliau | raumenis, ne tik valdo jude-
sio atlikima, bet reguliuoja judesio jutima. Kada
motoring sistema prisitaiko prie naujos dinaminés
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aplinkos, galvos smegeny motorinéje zievéje su-
sikuria vidiniai modeliai, pagal kuriuos centriné
nervy sistema valdo judesiy atlikima. Sie modeliai
prognozuoja raumeny jéga, greiti ir amplitude,
reikalinga kuo tikslesniam judesiui atlikti (Sha-
dmehr, Mussa-Ivaldi, 1994; Imamizu et al., 2000;
Takahashi et al., 2006). Néra visiskai aisku, kokiu
greiciu atliekant tam tikra pratima Sie modeliai
susikuria.

Tiriamieji turéjo kuo tiksliau atlikti greitus ir
tikslius 20% savo maksimaliosios valingos jégos
izometrinius susitraukimus suteikiant griztama-
ja informacija (tiriamieji ekrane maté atlieckama
raumeny susitraukimo jéga) ir be jos. Noréjome
istirti, ar naujy jgudziy mokymosi procesa veiks
griztamoji informacija.

Buvo iskeltos hipotezés:

e izometriniai susitraukimai suteikiant grizta-
maja informacija bus atlikti tiksliau ir stabi-
liau nei be griztamosios;

e pirmi 5 kartojimai labiausiai lems reikiamos
raumens susitraukimo jégos pajutima nei
kiti.

Tyrimo tikslas — iStirti griztamosios infor-
macijos poveikj greitiems ir tiksliems rankos rau-
meny izometriniams susitraukimams juos atliekant
20% jega.

TYRIMO METODIKA

Tiriamieji. Buvo tiriami jauni fiziSkai ak-
tyviis vyrai deSiniarankiai (n = 8), kuriy amzius
(X £SD)—20,0 £ 1,5 m., 0igis — 182,4 £ 6,5 cm,
ktino masé¢ — 73,0 + 5,7 kg. Tiriamieji, likus 3
dienom iki tyrimo, buvo supazindinti su biisimo
eksperimento eiga ir pamokyti, kaip taisyklingai
atlikti uzduoti. Tyrimas atliktas laikantis 1975 m.
Helsinkio deklaracijoje priimty principy deél eks-
perimenty su Zzmonémis etikos.

Maksimalioji valinga jéga (MVJ). MVJ buvo
ivertinta izokinetiniu dinamometru ,,Biodex System
Pro 3*. Tiriamieji krtivi atliko vyraujancia (deSine)
ranka, kuri buvo nustatoma pagal Olfieldo klausi-
myna. Tiriamasis pasodinamas i izometrinio dina-

mometro kédg, atlosSo kampas — 90°. Desine ranka
laitkomasi uz dinamometro rankenos, kaire — uz
automobilio saugos dirzo, pritvirtinto per juosmeni.
Nustatoma visa alkiinés sanario amplitudé (iStiesus
ir sulenkus ranka), ranka fiksuojama per alktinés
sanari 80° kampu, pasveriama tada, kai ji fiksuota
60 = 5° kampu. Kampas tarp tiriamosios rankos zas-
to ir liemens sudaré¢ 90°. Nustatant MV tiriamasis
per 3 sekundes turéjo pasiekti savo maksimaliaja
raumeny susitraukimo jéga (nuo 0 N). Atliekami 3
bandymai, rezultatams apskaiciuoti imamas geriau-
sias. Tiriamieji raumeny susitraukimo jégos linija
maté izometrinio dinamometro ekrane.

Gereiti ir tiksliis izometriniai susitraukimai
(GTIS). Apskaiciavome individualia kiekvieno
tiriamojo 20% MVJ. Tiriamieji 1 s intervalais tu-
r¢jo atlikti 20% savo jégos vienkartinius staigius
izometrinius raumeny susitraukimus. Pratimas
atlickamas suteikiant griztamaja informacija (su
GI) ir be jos (be GI). Atlikdami pratimg suteikiant
GI, tiriamieji izometrinio dinamometro ekrane
matydavo jiems reikiama 20% MV] linija, kuri
suteikdavo informacija apie atlickama kraivi.

Likus 3 dienom iki tyrimo, tiriamieji buvo
supazindinti su jo eiga ir nustatyta kiekvieno i$ ju
MV/J. Tiriamieji atliko (1 pav.):

e 3 bandomuosius GIRS 20% MV]J suteikiant

GI;

e 20 GIRS 20% MV be GI suteikimo;

® po 10 s poilsio — 20 GIRS 20% MV sutei-

kiant GI.

Izometriniam susitraukimo tikslumui jvertinti
buvo apskai¢iuojamos absoliucios, kaitumo ir
konstantinés klaidos (Magill, 2007).

Absoliucios klaidos suteikia informacijos apie
klaidos dydi, rodo izometrinio susitraukimo tikslu-
ma. Jos buvo apskai¢iuojamos pagal formule:

Absoliuti klaida = y"|x, —T|/n,

¢ia: X; — raumeny susitraukimo jéga (N-m); T — taikinio
dydis, 20% maksimaliosios valingos jégos (MVJ) (N'm);
n — susitraukimy skai¢ius (20 GIRS); vertikaliis skliausteliai
(11) reiskia, kad vidurkis buvo apskaiciuojamas nekreipiant
démesio i algebrinius zenklus (+/—)

P
Supazin- [
dinimas 20% L 20%
4 3suGI < 20 be GI
MV] I
S

~ V =~

3 dienos 30s

VA7 S 7 S/ S/ S/ s/ s

1 pav. Tyrimo protokolas

20%
20 su GI

~~

Pastaba. GI — griztamoji informacija;

Trukmé MVJ — maksimalioji valinga jéga.
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Absoliucios klaidos rodo absoliuty nuokrypi
nuo ,,reikiamos® raumeny susitraukimo jégos.
Pavyzdziui: jei tiriamajam reikia stengtis atlikti
raumeny susitraukimag 20% MV, ir tai sudaro
20 N'm, o jis atlieka 17,5 N-m, tai absoliutus nuo-
krypis lygus 2,5 N'm. Arba: jei atlicka 21 N-m, tai
absoliutus nuokrypis lygus 1 N-m.

Kaitumo klaidos buvo apskaiciuojamos pagal
formule:

Kaitumo klaida = /" (x, — KKvid)* /n ,

¢ia: x; — raumeny susitraukimo jéga (N-m); KK vid. —
konstantiniy klaidy vidurkis; n — susitraukimy skaicius (20
GIRS); skliausteliai () reiskia, kad vidurkis buvo apskai¢iuo-
jamas kreipiant démesj { algebrinius zenklus (+/ —).

Sios klaidos rodo pratimo atlikimo nesuderi-
namuma arba, atvirksciai, nuosekluma (darnuma),
stabiluma.

Konstantinés klaidos rodo raumeny susitrau-
kimo jégos nesimetriSkumo tendencija (Schmidt,
Lee, 1999; Magill, 2007). Sios klaidos buvo ap-
skai¢iuojamos pagal formulg:

Konstantiné klaida =X (x;—T) /n ,

¢ia: x; — raumeny susitraukimo jéga (N'm); T — taikinio
dydis — 20% maksimaliosios valingos jégos (MVJ) (N-m);
n — susitraukimy skai¢ius (20 GIRS); skliausteliai ( ) reiskia,
kad vidurkis buvo apskai¢iuojamas kreipiant démesi i alge-
brinius Zenklus (+ / -).

Matematiné statistika. [Sanalizavus tyrimo
duomenis apskaiciuotas aritmetinis rezultaty vi-
durkis (X)), vidutinis standartinis nuokrypis (s).
Norint nustatyti, kaip judesiy atlikimo greitu-
mas ir tikslumas priklauso nuo kartojimy (pirmas
veiksnys) bei griztamosios informacijos (antras
veiksnys), naudojome daugiamate dviejy veiksniy

blokuotyjy duomeny (kartotiniy bandymu) dis-
persing analize. Daugiamatés dispersinés analizés
panaudojima lemia tiriamy dydziu (absoliuciy,
kaitumo ir konstantiniy klaidy) koreliacija. Kai
kartotiniy bandymy rodikliy skirtumas buvo reiks-
mingas, poveikiui detalizuoti naudojome post hoc
Bonferonio kriterijy.

REZULTATAI

Prie§ tyrima buvo iSmatuota deSinés rankos
MV], kuri sieké 91,7 = 16,7 N-m. Pagal iSmatuota
MV] apskai¢iavome 20% jéga (18,4 £ 3,2 N-m),
kuria tiriamieji turéjo atlikti GIRS tiek sutei-
kiant GI, tiek be jos. Reikiama 20% raumeny
susitraukimo jéga tiriamieji pasiekdavo be GI per
0,16 = 0,08 s, o suteikiant ja — per 0,15 £ 0,06 s
(p > 0,05).

1. Kaip pakito AK, KaK ir KK 20 karty at-
liekant GIRS suteikiant grjiZtamaja infor-
macija ir be jos? Tyrimo rezultatai parodé,
kad absoliuciy ir konstantiniy klaidy vidurkio
reik§me yra statistiSkai reik§mingai mazes-
né (p < 0,05) atliekant GIRS su GI nei be jos
(2 pav.). KaK GI reik§mingo poveikio netur¢jo
(p > 0,05).

. Greiciau iSmoksime atlikti tikslius GIRS
suteikiant GI ar be jos? Dviejy veiksniy dis-
persiné analizé atskleidé, kad greity ir tiksliu
judesiy atlikimo AK, KK ir KaK klaidos maze-
ja (p <0,05) atlickant 20 balistiniy izometriniy
kartojimy suteikiant GI (3 pav.). Be to, suskirs-
¢ius 20 GIRS po 5 nustatyta, kad mokymosi
metu suteikiant GI AK, KK ir KaK statistiskai
reik§mingai (p < 0,05) sumazgjo po pirmos at-
likimo serijos ir toliau nepakito.

2 pav. Konstantiniy (KK), absoliuciy (AK)
ir kaitumo klaidy (KaK) vidurkiy, padary-

ty suteikiant griztamaja informacija (GI) 20
ir be jos, palyginimas
5 |
0 |

Klaidos, N.m

N

Pastaba. p <0,01.
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Lentelé. Absoliuciy, kaitumo ir konstantiniy klaidy, padaryty suteikiant griZtamaja informacija ir be jos, pokytis per pirmus 5 kar-

tojimus
Absoliucios Kaitumo Konstantinés
Be GI Su GI Be GI Su GI Be GI Su GI
10,53 +10,14% 58,2 +10,4% 30,9 + 16,6% 48,9 +£19,9% 2,4+ 15,7% 62,4+ 11,7%
______ 3 pav. 20 GIRS 20 % MYVJ absoliu-
A Be Gl = Sudl ¢iy (A), kaitumo (B) ir konstantiniy
25 (C) klaidy, padaryty be griztamo-
sios informacijos (be GI) ir suteikiant
ja (su GI), pokytis 5 serijy atzvilgiu
(serijoje po 5 GIRS)
1—5 6—10 11—15 16—20
Kartojimai
B 20
15
g
20 A
3
=]
o
E 5-
M
0
1—5 6—10 11—15 16—20
Kartojimai
1—5 6—10 11—15 16—20
C 0
el T )
54 i
E *
Z .10 A
2
5 -15 Pastaba. * — p < 0,05, palyginti su anks-
M tesne serija.
D04
=25 -
Kartojimai
REZULTATU APTARIMAS Taigi norint, kad izometriniai susitraukimai biity

I8 tyrimo rezultaty galima daryti tokias iSvadas:
a) griztamoji informacija sumazina absoliucias ir
konstantines klaidas; b) izometriniy susitraukimy
kaitumo griztamoji informacija neveikia; c) at-
liekant izometrinius susitraukimus su griZtamaja
informacija per pirmus 5 kartojimus tikslumas
pageréja reikSmingai ir toliau nekinta.

Uzduoties atlikimo tiksluma rodo absoliucios
klaidos (Magill, 2007), stabiluma — kaitumo klai-
dos, kurios daznai apibréziamas kaip sensomotori-
nés sistemos stabilumo rodiklis (Newell, Corcos,
1993; Beers et al., 2004), atlikimo nesimetriSkumo
tendencija — konstantinés klaidos (Magill, 2007).

atliekami tiksliau ir stabiliau, t. y. 20% MVJ, ab-
soliuciy, kaitumo ir konstantiniy klaidy reikSmés
turéjo biti artimos nuliui.

Tiriamieji daug tiksliau atliko uzduoti tada, kai
apie atliekama veiksma buvo suteikta griztamoji
informacija (2 pav.). Taigi ekrane matydami jégos
kreive tiriamieji galéjo tiksliau atlikti izometrini
raumeny susitraukima. Tai patvirtina autoriy (To-
dorov, Jordan, 2002; Scott, 2004) nuomong, kad
be griztamosios informacijos neimanomas joks
judesiy mokymosi procesas. Griztamosios infor-
macijos reik§mg spartesniam mokymuisi patvirtina
ir D. Mickevicienés su bendraautoriais (2006)
tyrimas, kurio pagrindiné iSvada — Suolio { auksti
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pakartojimo tikslumas priklauso nuo griztamosios
informacijos.

Kuomet atlieckame pratima gaudami grizta-
maja informacija, yra aktyvuojamos tam tikros
smegeny sritys — deS$inioji apatiné ir priekinés
smegeny zieves skiltys, koreguojancios pratimo
atlikima (Kawashima et. al., 2002). Taigi aktyvuo-
jant Sias smegeny sritis lengviau mokytis judesiy.
T. Schenk su bendraautoriais (2004) teigia, kad
vaizdiné griztamoji informacija skirtingai veikia
tam tikry judesiy tikslumo pageréjima. Tiriamuyjuy
gaudymo ir griebimo judesiy rezultatai parodé, kad
griztamoji informacija yra efektyvesné atliekant
griebimo judesius.

Labai idomis rezultatai gauti iStyrus kaitumo
klaidas. Nustatyta, kad izometriniy susitraukimy
kaitumas nepriklauso nuo griztamosios informa-
cijas (2 pav.). Kaitumo klaidos tiek suteikiant
GlI, tiek be jos buvo vienodos (4,0 = 0,8 N-m;
3,6 £ 1,3 N'm; p > 0,05).

Kada motoriné sistema prisitaiko prie naujos
dinaminés aplinkos, galvos smegeny zZievéje su-
sikuria vidiniai modeliai, pagal kuriuos centriné
nervy sistema valdo judesiy atlikima. Sie modeliai
prognozuoja raumeny jéga, greitj ir amplitude, rei-
kalinga kuo tikslesniam judesiui atlikti (Shadmehr,
Mussa-Ivaldi, 1994; Imamizu et al., 2000; Takahas-
hi et al., 2006). Suskirs¢ius 20 GIRS po 5, matyti,
kad tiriamieji, per pirmus 5 kartojimus gaudami

griztamaja informacija, uzduoti atliko tiksliau ir
stabiliau. Be griztamosios informacijos per 5 karto-
jimus tikslumas ir stabilumas statistiSkai patikimai
nepageréjo. Ankstesnio tyrimo metu (Lingyté ir kt.,
2007), kai tiriamieji mokési kuo tiksliau atlikti 30%
maksimalaus aukscio Suolius gaudami griztamaja
informacija, padaréme iSvada, kad per labai trumpa
laiko tarpa (atliekant 10 Suoliy) galvos smegenyse
susiformuoja vidiniai modeliai, leidziantys daug
stabiliau ir tiksliau atlikti judesi. Remiantis Siais
autoriais (Shadmehr, Mussa-Ivaldi, 1994; Imamizu
et al., 2000; Takahashi et al., 2006; Lingyté ir kt.,
2007) galima teigti, kad vidiniai modeliai greiciau
susikuria, kai yra suteikiama griztamoji informacija.
Pastebéjome, kad modeliams susidaryti uztenka 5
kartojimy. Taciau néra aisku, kiek ilgai iSlieka tokie
judesius valdantys modeliai.

ISVADOS

Taigi galima teigti, kad atliekant izometrinius
balistinius ir tikslius raumeny susitraukimus 20%
jéga, griztamoji informacija sumazina absoliucias
ir konstantines klaidas, taciau nekeicia kaitumo.
Be to, net per pirmus penkis kartojimus sutei-
kiant griztamaja informacija reikSmingai pageré¢ja
izometriniy susitraukimy tikslumas. Tai, ko gero,
gali lemti vidiniy modeliy (dinaminiy tiesioginiy
prognozuojamy) susidarymas.
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THE INFLUENCE OF FEEDBACK ON SPEED-ACCURACY
ISOMETRIC CONTRACTIONS PERFORMING 20% OF HAND
FORCE
Edita Kavaliauskiené, Albertas Skurvydas, Juraté Stanislovaitiené,

Kazimieras Pukénas, Nerijus Masiulis, Gintaré Dargeviciiité
Lithuanian Academy of Physical Education, Kaunas, Lithuania

ABSTRACT

The aim of this study was to examine the influence of feedback on performing speed-accuracy isometric
contractions 20% of hand muscle force. The subjects in this study were healthy physically active right-
hand dominant men (n = 8) (20.0 + 1,5 years of age (mean * standard deviation), 182.4 = 6.5 cm height,
73.0 = 5.7 kg body mass). The experiment was performed applying isokinetic dynamometer “Biodex
System Pro 3”. The subjects performed the task with the right (dominant) hand, which was identified by
Olfield questionnaire. For testing each participant was seated on the isokinetic dynamometer chair with the
backrest angle at 90°. The movement was performed in isometric contraction with the elbow joint angle at
80°. Three days before the experiment, the subjects were given instructions how to perform speed-accuracy
isometric contractions (SAIC), and they were allowed to familiarize with the procedure. Then their maximal
voluntary contraction (MVC) was tested. 20% MVC force was computed on the basis of MVC force. The
subjects made 20 speed-accuracy isometric contractions (SAIC) with visual feedback information (VFI)
and 20 without it. Rest time between contractions with and without VFI was 10 seconds. We provided each
participant verbal encouragement and visual feedback allowing them to view the gradation of force on the
monitor of isokinetic dynamometer.

The results of the research demonstrated that the average of absolute and constant errors were significantly
less when SAIC were performed with VFI (p < 0.05). There were no statistically significant differences for
variable error (p > 0.05). Absolute, variable and constant errors significantly decreased (p < 0.05) when
performing 20 SAIC with VFI. We estimated that learning with VFI significantly decreased the absolute,
variable and constant errors after the first 5 SAIC (p < 0.05) and they did not change further on.

In conclusion, visual feedback information significantly decreases absolute and constant errors. The
visual feedback information did not influence the variability of isometric contractions. Performing with VFI
accuracy significantly increased after the first 5 isometric contractions and then it did not change.

Keywords: accuracy and variability of isometric contraction, motor learning, visual feedback
information, internal model.
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SKIRTINGOS FIZINES NEGALIOS PLAUKIKU POZIURIS
| KLASIFIKACIJOS SISTEMA IR GALIMYBE SIEKTI
REZULTATU

Inga Kragniené, Kestutis Skucas, Nijolé Lagiuinaviciené, Juraté PoZériené
Lietuvos kiino kultitros akademija, Kaunas, Lietuva

Inga Kragniené. Lietuvos kano kultiros akademijos reabilitacijos magistré. Moksliniy tyrimy kryptis — taikomoji fizin¢ veikla.

SANTRAUKA

Klasifikacijos pagrindinis tikslas — garantuoti lygiavertj skirtingos fizinés negalios plaukiky dalyvavimq varzybose.
Lygiavertiskumo jvertinimas labai sudétingas procesas, dél to vis dar tesiasi mokslininky diskusijos ieskant naujy
tyrimo metody, kaip iSanalizuoti ir objektyviai vertinti skirtingos negalios plaukiky galimybe dalyvauti nejgaliyjy
plaukimo varzybose. Dél vis besitesiancios klasifikacijos problemy diskusijos bei issamesniy tyrimy trikumo funkcinés
plaukimo klasifikacijos sistemos tyrimai islieka aktualiis ir reiksmingi. Straipsnyje nagrinéjamas funkcinés nejgaliyjy
plaukimo klasifikacijos sistemos lygiavertiSkumo klausimas.

Iskelta problema, ar plaukimo klasifikacijos sistema skirtingos negalios plaukikams leidZia lygiavertiskai varzytis ir
siekti rezultaty. Atliktas tyrimas dviem sios problemos aspektais — iSnagrinétas nejgaliy plaukiky poziuris | klasifi-
kacijos sistemq ir bandyta issiaiskinti, kokia skirtingos negalios plaukiky galimybé dalyvauti varzybose.

Anketavimo metodu buvo tirti 32 nejgaliis plaukikai, eksperimentu ir testavimu — 21 tiriamasis. Tiriamieji suskirstyti
i tris grupes. Pirmq grupe sudaré asmenys, patyre amputacijy, antrq — asmenys po nugaros smegeny pazeidimy,
treciq — asmenys, sergantys cerebriniu paralyZiumi.

Atlikus tyrimus isryskéjo teigiamas nejgaliy plaukiky poziiris | nejgaliyjy plaukimo klasifikacijos sistemq: didzioji
dalis fiziskai nejgaliy plaukiky pasisako, kad igalieji nedalyvauty neigaliyjy varzybose, dauguma skirtingos negalios
(asmenys, turintys nugaros smegeny pazeidimy, patyre amputacijy, sergantys cerebriniu paralyziumi ir kt.) plaukiky
patenkinti klasifikacijos sistema, nemazai skirtingo negalios sunkumo laipsnio (Ss—S7, Ss—S19) fiziskai neigaliy plau-
kiky patenkinti klasifikacijos sistema ir savo pasiektu rezultatu. AStuoniy savaiciy treniruociy programa teigiamai
veiké visus Syklasés negalios plaukiky rezultatus. Sy klasés skirtingos fizinés negalios plaukiky aerobinio pajégumo
rodikliai buvo panasiis.

RaktaZodZiai: nejgaliyjy funkciné klasifikacija, nejgaliyjy plaukimas, nejgaliyjy plaukiky aerobiné istverme.

[VADAS

lasifikacijos pagrindinis tikslas — garan-
tuoti lygiaverti skirtingos fizinés negalios
plaukiky dalyvavima varzybose. Lygiaver-
tiSkumo jvertinimas labai sudétingas procesas, dél
to vis dar tgsiasi mokslininky diskusijos ieSkant
naujy tyrimo metody, kaip iSanalizuoti ir objekty-
viai vertinti skirtingos negalios plaukiky galimybes
dalyvauti nejgaliyju varzybose. Naujuy neigaliyju

klasifikacijos sistemy, moksliniy tyrimu, garantuo-
janéiy lygiavertj dalyvavima varzybose, atsirado
po 1992 mety. Kai kurie autoriai abejojo naujos
klasifikacijos sistemos patikimumu. Jie teige, kad
naujoje klasifikacijos sistemoje yra per daug ne-
galios tipy vienoje klaséje, dél to varzybose néra
garantuojamas lygiavertis skirtingos negalios plau-
kiky dalyvavimas (Richter et al., 1992; McCann,
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1994; Richter, 1994). Nauja plaukimo klasifi-
kacijos tyrimy banga pastebima ir pastaraisiais
metais. Dauguma mokslininky pasisako uz tai,
kad bty atlieckama daugiau tyrimy ir perziliréta
klasifikacijos sistema (Green, 1993; Hainey, 1994;
Riding, 1994). Siy autoriy tyrimo duomenimis, yra
pazeidziami pagrindiniai fizikos, biomechanikos,
fiziologijos, mokslo principai skirstant neigalius
plaukikus i klases. Daugiausia tyrimy atlikta
nagrinéjant, kokius rezultatus pasiekia skirtingy
tipu ir negalios sunkumo laipsnio plaukikai (De-
vis, 1996; Daly, Valandewijck, 1999). Siuo tikslu
tirilama neijgaliy plaukiky varzybiné veikla, verti-
nama, kokios negalios plaukikai dazniausiai laimi
medalius parolimpinése zaidynése. Kiti autoriai
nagrinéja klasifikacijos sistema biomechanikos as-
pektu, t. y. kaip skirtingos negalios plaukikai jvai-
riais plaukimo btidais atlieka plaukimo technikos
veiksmus, postiki, startuoja (Daly, Valandewijck,
1999; Daly et al., 2001). Tadiau mazai nagrinéta
klasifikacijos problema treniruotumo, aerobinio
pajégumo aspektais. Todé¢l tyrimai, nagrin¢jantys
aerobinio pajégumo rodikliy kaita, fizinés negalios
aspektu yra aktualis.

Mazai tyrinétas paciy neigaliyjy pozitris i kla-
sifikacijos sistema, galimyb¢ dalyvauti varzybose.
Tokie tyrimai padéty iSsamiau iSsiaiskinti funkci-
nes plaukimo klasifikacijos sistemos galimybes,
leidziancias siekti geresniy rezultaty skirtingos
negalios sportininkams varzantis toje pacioje kla-
sifikacijos klaséje. Neaptikta tyrimy, nagriné¢jan-
¢iy, kaip atskiros treniruociy programos veikia tos
pacios klasés, bet skirtingos negalios sportininky
galimybes treniruotis ir siekti rezultato.

Del vis besitesiancios klasifikacijos problemuy
diskusijos ir i§samesniy tyrimy tritkumo funkcinés
plaukimo klasifikacijos sistemos tyrimai islieka
aktualdis ir reikSmingi.

Tyrimo tikslas — nustatyti ir jvertinti skirtin-
gos fizinés negalios plaukiky pozitri bei galimybg
dalyvauti neigaliyjy varzybose, aerobinio pajégu-
mo rodikliy, plaukimo rezultaty kaitos aspektais.

Tyrimo objektas — skirtingos fizinés negalios
plaukiky poziiiris i klasifikacijos sistema, treniruo-
¢iy rezultaty, aerobinio pajégumo rodikliy kaita.

TYRIMO METODIKA IR
ORGANIZAVIMAS

Naudoti Sie tyrimo metodai: anketiné apklausa,
testavimas, eksperimentas, matematiné statistiné
analize.

Anketavimo metodu nagrinétas nejgaliy spor-
tininky pozitris 1 nejgaliy plaukiky klasifikacijos
sistema. Tyrimo metu naudotos nejgaliyjy plaukimo
klasifikacijos sistemos anketa (Williams, 1994). An-
ketoje pateikti klausimai apie neigaliyjy pazeidimo
tipa, klasifikacijos klasg, klasifikacijos nustatymo
procediira, pasitenkinima savo klase, galimybe
dalyvauti nejgaliuyju plaukimo varzybose ir siekti
rezultaty konkrecioje klasifikacijos klas¢je, pozitirg
1 maziausios negalios asmeny ir jgaliyjy dalyvavima
neigaliyjy varzybose. Pasitenkinimas neigaliyjy
plaukimo klasifikacijos sistema buvo vertinamas
nuo 1 iki 5 baly. 1 balas skiriamas uz pati blogiausia
vertinima, 5 balai — uz pati geriausia.

Eksperimento metodu siekta iStirti aStuoniy
savaiciy aerobinés iStvermés plaukimo programos
poveiki neigaliyjuy plaukimo rezultatams (1 lent.).
Eksperimento metu buvo tiriami triju fizinés ne-
galios grupiy nejgalieji — i$ viso 21 tiriamasis.
I8 ju 7 — sportininkai, turintys nugaros smegeny
pazeidimy, 7 — sergantys cerebriniu paralyziumi,
7 — patyre¢ amputacijy. Visi tiriamieji vykdé 8-iy
savaiCiy programa (1 lent.). Programa buvo suda-
ryta remiantis M. Lepore, G. William ir S. Stekens

AStuoniy savaitiy aerobinés iStvermés plau- | Valandy skaicius Valandy skai¢ius I Tentele. AStuoniy savaitiy nejgaliyjy
kimo programos turinys per savaite per 8 savaites plaukimo treniruotiy programa
Fizinis rengimas 2 16
Aerobiné iStvermé 1,25 10
Anaerobiné iStvermeé 0,5 4
Greitumas 0,25 2
Greitumo iStvermé 0,5 4
Jégos iStvermé 1,00 8

2 lentelé. AStuoniy savaiciy eksperimento rezultatai

Sportininkai Patyre¢ jvairiy amputacijy Sergantys cerebriniu paralyZiumi Patyre nugaros smegeny paZeidimy
Testai Pries eksperimentg | Po eksperimento | PrieS eksperimentg | Po eksperimento | Prie§ eksperimentg | Po eksperimento
25 m plaukimo | 48,65 42,52 48,92 45,25 47,24 44,03
50 m plaukimo | 104,25 93,22% 106,25 98,44 103,00 96,14
100 m plaukimo |222,28 210,29* 222,56 218,26 220,42 215,45

Pastaba. * — p < 0,05, statistiSkai patikimas skirtumas tarp patyrusiy amputacijas ir kity grupiy tiriamujy rodikliy.
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(2007) autoriy tyrimais (1 lent.). Tiriamieji per sa-
vaite treniravosi tris kartus po dvi valandas — vie-
na karta treniruokliy saléje ir du kartus baseine.

Rezultaty kaitai nustatyti buvo naudojami grei-
tumo (25 m plaukimo), jégos iStvermés (50 m
plaukimo) ir istvermés (100 m plaukimo) testai.

Matematings statistinés analizés biidu duome-
nys apdoroti naudojant Microsoft Office Excel pro-
grama. Apskaiciuoti grupiy aritmetiniai vidurkiai,
ju paklaida. Skirtumo tarp tiriamy grupiy rodikliy
reikSmingumas vertintas naudojant Studento kri-
terijy (t). Procentinés israiSkos duomeny statistinis
patikimumas vertintas naudojant chi kvadrato
kriterijy (y?). Statistiskai patikimas skirtumas lai-
kytas tada, kai p < 0,05 (2 lent.).

Anketavimo metu tirti 32 fizing negalig turin-
tys plaukikai. Tiriamieji i§ $iy miesty: Vilniaus,
Kauno, Klaipédos, Siauliy, Marijampolés, Drus-
kininky, Rokiskio, Ukmergés. Tai sudaré visus
Lietuvoje kultivuojanéiu $ias sporto Sakas fizis-
kai neigaliy asmeny, kurie bent karta per metus
dalyvauja varzybose, atvejus. Tiriamieji buvo
suskirstyti { tris grupes pagal negalios tipa ir plau-
kimo klasifikacijos klasg. Pagal negalios tipa: 12
plaukiky, turin¢iy nugaros smegeny pazeidimy;
10 — serganciy cerebriniu paralyziumi, 10 —
patyrusiy amputaciju. Pagal klasifikacija: S1—S4
klasés plaukiky — 9, S5—S7 — 10, S8—S10 —
13. Tiriamyjy amzius — nuo 16 iki 47 mety, i$ ju
9 moterys ir 23 vyrai.

REZULTATAI

Anketinés apklausos duomenimis, dauguma
nejgaliy Lietuvos plaukiky nesutinka, kad varzy-
bose kartu dalyvauty jgaliis plaukikai. Nemazai
visy klasifikacijos klasiy, negalios sunkumo laips-

nio ir plaukimo budy plaukiky pasisako uz tai,
kad nenoréty dalyvauti varzybose kartu su jgaliais
plaukikais. Ta¢iau rekreacingje veikloje jie noréty
dalyvauti karu su jgaliaisiais.

Skirtingo negalios tipo fiziSkai nejgaliuyjy pasi-
tenkinimo savo klasifikacijos klase tyrimas parodé,
kad labiausiai patenkinti , kity* kategorijuy atstovai
ir ,amputantai“. Daugiausia nepatenkinty asmeny
tarp patyrusiy nugaros smegeny pazeidimy ir ser-
ganciy cerebriniu paralyziumi.

Skirtingos negalios fiziSkai neigaliyjuy pasiten-
kinimo savo klasifikacijos klase tyrimas (anketiné
apklausa) parodé, kad labiausiai patenkinti Ss—S;
klasés tiriamieji, daugiausia nepatenkinty — tarp
S1—S4 klasés atstovy. Labiausiai patenkinti savo
rezultatu Sg—S1 klasés tiriamieji, maziausiai (tiek
savo rezultatu, tiek klasifikacijos klase) — S;—S,
klasés nejgalieji (1 pav.).

AStuoniy savaiciy eksperimento duomenys
parodé, kad visy tiriamy grupiy rezultatai po eks-
perimento pageréjo. ISsiskyré tik sportininky,
patyrusiy ivairiy amputacijy, duomenys. Ju rezul-
tatai daugiausia pager¢jo atliekant visus plaukimo
testus (25, 50, 100 m plaukimo).

S, klasés plaukiky aerobinio pajégumo testavi-
mo rezultatai parodé, kad trijy skirtingy negalios
tipy plaukiky (amputanty, asmeny, serganciy cere-
braliniu paralyziumi, ir patyrusiy nugaros smegeny
pazeidimy) aerobinio darbingumo rodikliai buvo
panasis dirbant skirtingose energijos gamybos
Zonose.

REZULTATU APTARIMAS

Neigaliyju plaukimo klasifikacijos sistemos
apklausos tyrimo duomenys atskleidé: beveik visi
Lietuvoje sportuojantys neigalts plaukikai pasisa-

1 pav. Nejgaliy plaukiky poZiiris | jgaliyjuy
dalyvavima varZybose

| O Varzybiniu lygmeniu O Rekreaciniu lygmeniu |

1001

88* 86* 84

Procentai
i
<

Pastaba. ¥ — p < 0,05, skirtumas statistiskai
patikimas.

S1—S4 S5—S7 S8—S10

Klasifikacijos klases
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2 pav. Sportininky pasitenkinimas savo kla-
O Patyrg nugaros smegeny pazeidimy O Amputantai B CP O Kiti | sifikacijos klase
100+ 91
90+ 83
801 67*
701
k= 601
=
g 501
= 40- 33% 29
Nepatenkinti Patenkinti Pastaba. * — p < 0,05, skirtumas statistiskai
patikimas.
Pozitris
3 pav. Pasitenkinimas savo plaukimo rezulta-
O Pasitenkinimas klasifikacijos klase O Pasitenkinimas rezultatu tu ir Klasifikacijos klase
100
90
80
701
g 607 47 50
8
cé 501 35
A 401 30
30 23* 15
201
101
0.
S1—S4 S5—S7 S8—S10 Pastaba. * — p < 0,05, skirtumas statistiSkai
patikimas.
Klasé
180- 6 4 pav. Darbo galingumas skirtingose energi-
jos gamybos zonose
160+ 134 136 134
=
g
£
=
S
=
]
Aerobinis slenkstis Anaerobinis slenkstis Kriting intensyvumo riba

ké uz tai, kad igalieji neturéty dalyvauti varzybose
su nejgaliaisiais, o kartu dalyvauty tik rekreacinéje
veikloje. Tai sutampa su kity mokslininky, nagri-
néjusiy pozitri i neigaliyjy klasifikacijos sistema,
tyrimy duomenimis (Wu, Williams, 1999).
Neigaliyju plaukimo sistema vienintelé i$ ne-
igaliyju sporto klasifikacijos sistemy, leidzianciy
toje pacioje klas¢je dalyvauti skirtingo negalios

tipo nejgaliesiems. Todé¢l buvo tirtas skirtingo ne-
galios tipo nejgaliyjy pasitenkinimas klasifikacijos
klase. Paaiskéjo, kad: labiausiai patenkinti nejga-
liyju plaukimo klasifikacijos klase nejgalieji, paty-
r¢ amputacijy, labiausiai nepatenkinti — turintys
nugaros smegeny pazeidimy ir sergantys cerebriniu
paralyZiumi (2 pav.). To priezastis galéty buti: dau-
guma neigaliyju su amputuotomis galinémis turi
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geresnes judéjimo galimybes — juda protezy ir
kity pagalbiniy kompensaciniy technikos priemo-
niy pagalba, o asmenys, patyr¢ nugaros smegeny
pazeidimy arba sergantys cerebriniu paralyziumi,
dazniausiai juda su veziméliu. Tai patvirtina ir kity
tyréju gauti rezultatai (Green, 1993).

Taikytas aStuoniy savaiciy aerobinés plaukimo
treniruotés eksperimentas parodé, kad i$ visy Sios
klasés tiriamyjy labiausiai rezultatai pageréjo tuy
asmeny, kurie patyré jvairiy amputaciju (3 pav.).
Sie duomenys tik dar karta patvirtino pastebéjima,
kad prizines vietas uzima ir geriausius rezultatus
pasiekia neigaliis sportininkai, patyre ivairiy am-
putaciju (Daly, Vanlandewijck, 1999). Taip gal¢jo
atsitikti dél to, kad Sie asmenys neturi daugybés
kity su negalia susijusiy problemy (koordinacijos
sutrikimy, spazmiskumo), kurios smarkiai veikia
galutini plaukimo rezultata. Daugelio tyréju, na-
grin¢janciy klasifikacijos problemas, nuomone,
truksta objektyviu vertinimo metodiky, leidzian¢iy
nustatyti, kaip jvairts negalios sukelti padariniai
veikia rezultata. Tyrimo duomenys dar karta pa-
tvirting fakta, kad dabartiné klasifikacijos sistema
nejvertina visy negalios pozymiy klasifikuojant
nejgalius plaukikus. Tyrimo duomenys parodé:
plaukikai, sergantys cerebriniu paralyziumi, pa-
siekeé blogesniy rezultaty. Taigi cerebriniu paraly-
ziumi serganciy nejgaliy plaukiky galimybé siekti
rezultaty yra ribota dél to, kad jie vandenyje i$nau-
doja didelj energijos kieki (Daly et al., 2001).

AStuoniy savaiciy aerobiné plaukimo programa
patvirtino fakta, kad klasifikacijos sistema garan-
tuoja skirtingos negalios plaukiky lygiateisisSkumo
principa toje pacioje klasifikacijos klaséje.

Aerobinio pajégumo tyrimas parodé, kad skir-
tingo negalios tipo S, plaukiky aerobiniai pajégu-
mo rodikliai buvo panagis (4 pav.). Sie duomenys
dar karta patvirtina: aerobinio pajégumo poziiiriu

klasifikacijos sistema garantuoja skirtingo negalios
tipo (S4) plaukiky lygiavertes dalyvavimo nejga-
liyju plaukimo varzybose galimybes.

Klasifikacijos sistema i§ esmés suteikia lygia-
ver¢io dalyvavimo neigaliyjy plaukimo varzybose
ir rezultaty siekimo treniruo¢iy metu galimybes,
tik bltini iSsamesni tyrimai, kurie galéty paaiskinti
amputanty rezultaty kaita treniruotés procese.

Taip pat reikia tyrimy, nagrin¢janciy plauki-
mo treniruotés poveiki skirtingos fizinés negalios
plaukiky rezultatams. Tyrimai, ivairiapusiskai
nagrinéjantys klasifikacijos sistema biomechani-
niu ir fiziologiniu poziiriu, galéty padéti atrasti
naujas, objektyvesnes skirtingos negalios plaukiky
galimybiy vertinimo metodikas.

ISVADOS

Nustatytas teigiamas nejgaliy plaukiky pozit-
ris 1 neigaliyju plaukimo klasifikacijos sistema:

e didzioji dalis fiziskai neigaliy plaukiky pasi-
sako uz tai, kad igalieji nedalyvauty neiga-
liyjy varzybose;

e dauguma skirtingos negalios plaukiky (as-
menys, patyr¢ nugaros smegeny pazeidimuy,
amputacijy, sergantys cerebriniu paralyziumi
ir kt.) patenkinti klasifikacijos sistema;

e nemazai skirtingo negalios sunkumo laipsnio
(Ss—S7, Ss—S,0) fiziskai nejgaliy plaukiky
patenkinti klasifikacijos sistema ir savo pa-
siektu rezultatu.

AStuoniy savaifiy aerobinés iStvermés treni-
ruociy programa teigiamai paveiké visus S, klasés
negalios tipo plaukiky grupés rezultatus. Geriausi
plaukimo rezultatai nustatyti amputanty grupéje.

S, klasés skirtingos fizinés negalios plaukiky
galimybeés siekti rezultaty aerobinio pajégumo
kaitos aspektu buvo vienodos.
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THE ATTITUDE OF PHYSICALLY DISABLED SWIMMERS
TOWARDS THE SWIMMING CLASSIFICATION SYSTEM AND
THEIR POSSIBILITIES TO ACHIEVE RESULTS

Inga Kragniené, Kestutis Skucas, Nijolé Lagunaviciené, Juraté PoZériené
Lithuanian Academy of Physical Education, Kaunas, Lithuania

ABSTRACT

The aim of the sport classification system is to ensure the competition to be eligible for individuals with
different kinds of disability. It is very difficult to evaluate the eligibility of athletes with different types of
disability to participate and to have equal opportunities to achieve best results in sports. Thus, researchers
are still discussing the problems of the swimming classification system. Because of this ongoing discussion
and recent scientific studies on the problems of the disabled swimming classification system, the shortage
of such research remains a relevant and significant problem.

The problem of eligibility of the disabled swimming classification system was analyzed in the article.
The authors raised a question whether the swimming classification system is eligible for swimmers with
different kinds of disability to participate in competitions and to achieve the best results. Two aspects of this
problem were analyzed — the attitude of disabled swimmers to the classification system and their abilities
to participate in the swimming sport. Using the method of a questionnaire survey, 32 athletes were under
research, the methods of testing and experiment were applied to 21 swimmers. The athletes participating in
the experiment and testing were divided into three groups: the first group included amputee swimmers, the
second group included spinal cord injured swimmers, the third group — those with cerebral palsy.

The research revealed the positive attitude of the swimmers with different kinds of disability (amputees,
swimmers with spinal cord injury, swimmers with cerebral palsy) and different classification classes (S5s—S-,
Sg—S10) towards the swimming classification system.

An eight-week training program had a positive effect on the performance results of athletes with all kinds
of disability in class S4. The values of aerobic performance of swimmers with different kind of disability in
class S4 were found to be similar.

Keywords: functional classification of the disabled, swimming of the disabled, aerobic endurance of
disabled swimmers.
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PEDAGOGU KURYBISKUMA PRQFESINEJ E VEIKLOJE
LEMIANCIU VEIKSNIU ANALIZE

Dalia Lapéniené', Skaisté Laskiené?
Kauno Petro VileiSio viduriné mokykla] , Lietuvos kuno kultiiros akademl']'a2, Kaunas, Lietuva

Dalia Lapéniené. Humanitariniy moksly (angly filologijos) magistré. Vilniaus universiteto Kauno humanitarinio fakulteto doktoranté. Kauno
Petro Vileisio vidurinés mokyklos direktoré. Moksliniy tyrimy kryptis — kiirybiskumo raiska profesinéje pedagoguy veikloje.

SANTRAUKA

Pastaraisiais desimtmeciais mokslininkai, analizuojantys organizacijy veiklq, ypac¢ susidoméjo socialiniu kiirybis-
kumu ir su juo susijusiais asmenybés faktoriais. Anot C. M. Ford ir D. A. Gioia (2000), kiirybiskumas turéty biiti
apibréziamas kaip subjektyviis asmens veiklos rezultatai, nauji ir naudingi konkrecios veiklos sriciai. Kirybiskumas
analizuojamas kaip asmens kasdienio elgesio kiirybinio potencialo raiska (Nam Choi, 2004). Manoma, kad biitent
kasdienis darbuotojy kiirybiskumas yra sékmingos organizacijy veiklos garantas.

Mokymas yra specifiné profesinés veiklos sritis. Jai bidingas daugialypis socialinis kontekstas, kuris atveria galimybes
asmens kiirybiskumo raiskai. Mokiniy kiirybiskumo ugdymas jvardijamas kaip vienas svarbiausiy tiksly Siuolaikinio
ugdymo procese (Welle-Strand, Tjeldvoll, 2003).

Siuo pozitiriu kiirybiskas mokymas ir mokytojo profesinis kiirybiskumas ypac svarbiis. Biitina ieskoti biidy, kaip ugdyti
mokytojy kiirybiskumaq profesinéje veikloje, taciau norédami tai daryti turime Zinoti profesinés veiklos kiurybiskumo
identifikavimo budus.

Tyrimo tikslas — jvertinti darbo motyvacijos ir darbe isgyvenamy nuotaiky poveiki pedagogy kiirybiskumui profe-
sinéje veikloje. Tyrimo klausimyno metodologini pagrindq sudaro S. Farmer, P. Tierney, K. Kung-MclIntyre (2003),
P. Tierney ir S. Farmer (2002), S. A. Kornacki ir D. R. Caruso (2007), N. H. Leonard, L. L. Beauvais ir R. W. Scholl
(1999) darbai. Tyrimo metu apklausta 190 mokytojy. Duomeny, analizé atlikta naudojant SPSS 16.0 for Windows
programq.

Gautas atitikmuo tarp teoriskai apibrézty kirybiskumq profesinéje veikloje lemianciy veiksniy ir empirinio tyrimo
rezultaty. ISskirtas suvokiamo kiirybiskumo profesinéje veikloje ir Sesi individo lygmens faktoriai, apibiidinantys kiry-
binj saviveiksmingumaq, darbe patiriamas emocijas ir darbo motyvacijos Saltinius. Penki is jy statistiSkai reikSmingai
susije su subjektyviu mokytojy kiirybiskumu profesinéje veikloje: kiirybinis saviveiksmingumas, pozityvios emocijos,
vidinio tikslo motyvacija, vidiné proceso ir iSoriné savivaizdzio motyvacija.

RaktaZodZiai: kiirybiskumas, profesiné veikla, kiirybinis saviveiksmingumas.

[VADAS

arybiskumo svarba Siandieninéje visuo-
menéje neabejotina. KiirybiSkumas jau
seniai perzengeé tiek psichologijos, tiek
bet kurios kitos disciplinos ribas. R. S. Albert
ir M. A. Runco (1999) nurodo, kad vienoks ar
kitoks poziiiris | kiirybiSkuma egzistavo nuo pat
Vakary civilizacijos pradzios. Ta¢iau tik XX am-
ziaus pradzioje kiirybiSkumas imtas tyrinéti nau-
dojant mokslinius metodus. Pirmieji kiirybiskumo

tyrimai atlikti naudojant atvejo analizés metoda
psichodinaminés teorijos pagrindu. Vélesniy ty-
rimy metu pritaikytas psichometrinis poziiiris —
ktirybiskumas vertintas naudojant psichologinius,
panasius | inteligentiSkumo, testus (Sternberg,
Lubart, 1999). Kuarybiskumo tyrimai lémé Sio
fenomeno demistifikavima — jei pirmy tyrimuy
metu kirybiskais laikyti iSskirtiniy gebéjimuy as-
menys, tai Siuolaikiniai tyrimai kiirybiskuma trak-
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tuoja kaip tam tikru lygiu pasireiSkiantj gebéjima
kiekvieno asmens kasdienéje veikloje. Kasdienis
kirybiSkumas ¢ia suprantamas kaip polinkis ieS-
koti ir taikyti originalias idéjas, sprendimus ar
veiklos biidus. Siuo poziiiriu mokytojo kasdienis
kurybiskumas reiskiasi polinkiu iSméginti naujus
darbo metodus, taikyti naujas kompetencijy ugdy-
mo, mokiniy motyvavimo, pasiekimy vertinimo ir
kitas priemones. Kasdienis kiirybiskumas lemia
kiirybiniy gebéjimy lavinima, o lavinami kiiry-
biniai gebéjimai veda prie didziyjy, iSskirtiniy
kturybiniy laiméjimy. Atsizvelgiant | kasdienio
kurybiskumo svarba, Siuolaikiniai organizacijy
tyrinétojai kuria ir tobulina priemones, kurios lei-
dzia jvertinti darbuotoju kasdieni kurybiskuma.
Kirybiskumas organizacijy aplinkoje yra apibre-
ziamas kaip kiirybiné veikla, lemianti kiirybiskus
rezultatus, o vertinamas kaip nuostatos savo ge-
béjimy atzvilgiu, pasiekty rezultaty isivertinimas
ar kolegy vertinimas. Siuolaikiniy tyrimy metu
kurybiskumas profesinéje veikloje vertinamas pa-
sitelkus klausimynus, taip pabréziant subjektyvia
ktirybiskumo prigimti. Straipsnyje vadovaujamasi
C. M. Ford ir D. A. Gioia (2000) apibrézimu, kad
kturybiskumas, kylantis i§ individo subjektyvios
patirties ir supratimo, yra naujy ir naudingy re-
zultaty gavimas tam tikroje srityje.

Problemos aktualumas. Kioino kultiiros mo-
kytojai yra specifiné profesiné bendruomené. Ju
veikla sudaro galimybg reikstis kasdieniam kiry-
biskumui profesinéje veikloje. Nepaisant to, tiek
kiino kultiiros, tiek kity specialybiy mokytoju
kasdienis kirybiskumas yra mazai tyrinétas. Si
problema ypac¢ aktuali Lietuvoje. Analizuojant
ktrybiskumo savokos prasmes iSryskeja akivaizdi
discipliny izoliacija ir teoriskai ribotas kuirybisku-
mo supratimas. Kiirybiskumas analizuojamas psi-
chologijos pagrindu. Cia svarus J. Almonaitienés
(2000), D. Karkockienés ir G. Butkienés (2005),
D. Grakauskaités-Karkockienés (2002, 2006) in-
délis. Savita potekste kiirybiskumo problema jgau-
na filosofiniu pozitriu — T. Kacerauskas (2005,
2007), V. Pruskus (2005) savo tyrimais plétoja
A. Maceinos (1991) filosofing mintj. Karybisku-
mo ugdymas sulaukia vis daugiau mokslininky
démesio (pvz., Ponelienés, Gumliauskienés, 2008;
Domeikienés, 2005; Petrulytés, 2008). Didzioji
dalis Lietuvos mokslininky kiirybiskuma ugdymo
srityje, mokiniy kiirybiskuma, jo raiska, ugdymo
galimybes analizuoja i$ jvairiy perspektyvy. Peda-
gogy kiirybiskumas sukuria mokiniy kiirybiskuma
lavinanéia aplinka, t. y. tik kiirybiskai dirbantys
mokytojai iSugdo kurybiskus mokinius.

Straipsnyje ginama idé¢ja, kad mokytojai yra
kurybiski, taciau juy kiirybiSkuma lemia poziiiris {
savo geb¢jimus, motyvacija ir nuotaika uzsiimant
profesine veikla.

Tyrimo tikslas — jvertinti darbo motyvacijos
ir darbe iSgyvenamuy nuotaiky poveiki pedagogu
ktirybiskumui profesinéje veikloje.

UZzdaviniai — iSskirti ir apibadinti:

e Pedagoguy kurybiskumo raiska profesinéje

veikloje.

e Pedagogu profesinés veiklos motyvacijos

Saltinius.

e Pedagogy nuotaiky, patiriamy uzsiimant pro-

fesine veikla, ypatumus.

TYRIMO METODAI

Tyrimo metodas: anketiné apklausa rastu.
Tiriamiesiems pateiktas klausimynas, sudarytas
atsizvelgiant { tyrimo tiksla ir uzdavinius. Pirma
klausimyno dalj sudaro 19 teiginiy, susijusiy su
ktrybinio saviveiksmingumo ir suvokiamo kii-
rybiskumo raiska. Tiriamyjy praSoma jvertinti
kiekvieng teigini R. Lickert (1932) skalés princi-
pu pasirenkant reik§me nuo ,,visiskai nesutinku*
(atitinka 1 reikSme) iki ,,visiSkai sutinku (atitinka
5 reik§mg). Antros klausimyno dalies tikslas —
tvertinti, kaip daznai tiriamieji iSgyvena jvairias
nuotaikas darbe. Sia dali sudaro devyni emocijy
pavadinimai, kuriuos prasoma jvertinti skaléje
nuo ,,beveik niekuomet* (atitinka 1 reik§me) iki
»labai daznai* (atitinka 5 reik§mg). TreCioje dalyje
pateikta 19 teiginiy tiriamyjy darbo motyvacijos
Saltiniui jvertinti. Teiginiams vertinti naudota ska-
1é nuo ,,visiskai nesutinku* (atitinka 1 reikSme) iki
,»visiskai sutinku (atitinka 5 reikSmge).

Tiriamyjy kontingentas: 2008 metais Lietu-
voje atliktas pedagogu, dirban¢iy Kauno mieste,
tyrimas. Tiriamyjy atranka vykdyta dviem etapais.
Per pirma etapa buvo naudojamas klasterinis at-
rankos sudarymo metodas — pasirinktos keturios
mokyklos, per antra — pedagogai atsitiktinai pa-
sirinkti i§ mokykly darbuotoju sarasy. Tiriamyjy
skaiCiy 1émé bendras kiekvienos ir tirty mokyklu
pedagogu skaicius. Kiekvienoje i§ tirty mokykly
apklausta ne maziau kaip 70% pedagogu. IS viso
apklausta 190 tiriamyjy: A mokykloje — 29%,
B —27%, C — 16%, D — 28%. Atsako daz-
nis — 95%. Garantavus rezultaty konfidencialuma,
tiriamieji sutiko dalyvauti tyrime.

Tyrimo duomeny analizé atlikta naudojant
SPSS 16.0 for Windows programa, faktoriné klau-
simyno analizé — esminiy komponenciy metoda
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ir Varimax rotacijos principa. | faktoring analize
itraukti tik normaliojo skirstinio désningumus
atitinkantys teiginiai. Teiginiai, kuriy koreliacija
su faktoriumi mazesné nei 0,2, i skaliy sudaryma
nejtraukti. Koreliacijai tarp skaliy nustatyti naudo-
tas Pirsono r koreliacijos koeficientas, jvertinant
tai, kad skaliy duomeny iSsibarstymas atitinka
normaliojo skirstinio principus.

Tyrimo metodologijos pagrindimas. Me-
todologini tyrimo pagrinda sudaro: S. Farmer,
P. Tierney ir K. Kung-Mclntyre (2003) suvokiamo
kurybiskumo, vertinant elgesj praeityje, faktorius;
P. Tierney ir S. Farmer (2002) kiirybinio saviveiks-
mingumo faktorius; S. A. Kornacki ir D. R. Ca-
ruso (2007) pagrindiniy emocijy klasifikacija;
N. H. Leonard, L. L. Beauvais ir R. W. Scholl
(1999) motyvacijos Saltiniy klasifikacija.

P. Tierney ir S. Farmer (2002), S. Farmer,
P. Tierney ir K. Kung-MclIntyre (2003) apibrézia
ry$ius tarp asmens savivaizdzio ir jo kiirybiskumo.
Jie pirmieji pritaiké klasiking A. Bandura savi-
veiksmingumo savoka kiirybinei veiklai aiskinti.
Sie autoriai teigia, kad kiirybinis saviveiksmin-
gumas — tai ,,tiké¢jimas savo gebéjimu sukurti
kiirybiska produkta® (Tierney, Farmer, 2002).
Ju teigimu, kiirybinis saviveiksmingumas, kurio
patikimumas irodytas empiriniais tyrimais, yra
unikali visy ktirybisky Zmoniy savivaizdzio dalis.
Savo idéjas apie kiirybiSkumo ir savivaizdzio
rySius autoriai plétoja pateikdami subjektyvaus
kturybiskumo, ir kiirybinio vaidmens tapatumo
savokas (Farmer et al., 2003). Anot ju, saves lai-
kymas kiirybiSku zmogumi yra galinga darbuotojuy
kturybiskumo prielaida. Taikant Sias savokas ir
analizuojant mokytojo kiirybiskuma keliama idé¢ja,
kad profesinis mokytojy kiirybiskumas kyla i ka-
rybinés veiklos isivertinimo, pasitikéjimo turimais
kurybiniais gebéjimais.

S. A. Kornacki ir D. R. Caruso (2007) su-
klasifikavo pagrindines emocijas, iSvardydami
jausmy spektra nuo stipriy teigiamy iki stipriy
neigiamy. Bitent §i klasifikacija sudaro nuotaikos
darbe tyrimo metodologini pagrinda. Apibréziant
nuotaikos terming buvo remtasi K. James ir kt.
(2004) sitlymu emocijomis laikyti trumpalaikes
jausmines reakcijas, o ilgalaikius ir intensyvius
jausmus vadinti nuotaikomis. Kadangi tiriamyju
buvo prasoma nurodyti, ar klausimyne iSvardytus
jausmus jie iSgyvena labai daznai, gautieji duo-
menys leidzia daryti iSvadas apie mokytojams
biidingas nuotaikas.

N. H. Leonard, L. L. Beauvais ir R. W. Scholl
(1999) apibendrino jvairiy autoriy pateiktas moty-

vacijos koncepcijas ir atlikg metaanalize pateike
motyvacijos $altiniy klasifikacija. Sioje takso-
nomijoje vartojama motyvacijos Saltinio savoka
apibiidina motyvy kilmg. I$skiriami penki moty-
vacijos Saltiniai:

e Vidiné proceso motyvacija. Ja lemia méga-
vimasis uzduotimi, kuri individui svarbesné
nei atlygis uz darba. Darbas atitinka individo
poreikius ir interesus, todel jau¢iama moty-
vacija paciam veiklos procesui, o individas
dziaugiasi galimybe dirbti.

® /nstrumentiné motyvacija — apciuopiami
naudos liikes¢iai. Instrumentiné motyvaci-
ja — tai paskata turéti pinigy, privilegiju ir
kity apCiuopiamy atlygio formuy.

® [Soriné savivaizdzio motyvacija. Ja lemia po-
reikis i$laikyti reputacija. Svarbi zmonéms,
kurie siekia pateisinti aplinkiniy likescius.
Aplinkinius tenkinantis elgesys leidZia jaus-
tis pastebétam, priimtam.

e Vidiné savivaizdzio motyvacija — poreikis
pateisinti sau keliamus reikalavimus. Tai pa-
siekimuy, savireguliacijos, nuolatinio tobulé-
jimo motyvacija.

e Jidinio tikslo motyvacija svarbi asmenims,
kuriy nuostatas ir elgesi lemia vertybiy siste-
ma. Zmogus tvirtai tiki siekiamy tiksly svar-
ba ir verte. Idealai, isitikinimai ir jauCiama
pareiga yra svarbiausi motyvai.

REZULTATAI

Tyrimo duomenys apdoroti trim etapais. Per
pirma etapa atlikta faktoriné duomeny analizé, per
antrag — jvertintas kiekvienam faktoriui priskirto
teiginio turinys, per treia — nustatyti koreliaci-
niai rysiai tarp faktoriy.

Literatiiroje kiirybiSkumas nagriné¢jamas re-
miantis asmens suvokimu apie savo gebéjimus
kurti. Bitent $is suvokimas lemia, ar individas yra
linkes plétoti savo kiirybines galias, imtis kiirybi-
nés veiklos profesinéje veikloje. Remiantis teori-
niais kirybinio saviveiksmingumo ir suvokiamo
kirybiskumo apraSymais buvo sukurtos dvi skalés,
kuriy pagristumui patvirtinti naudota faktorinés
analizés procediira. Esant teoriniy konstrukty ir
empiriniy duomeny atitikimui buvo laukiama, kad
ktirybinis saviveiksmingumas ir suvokiamas kiiry-
biskumas sudarys du atskirus faktorius. Faktorinés
analizés rezultatai pateikiami 1 lenteléje.

Faktorinés analizés rezultatai liudija esant du
nepriklausomus faktorius, kuriy kiekvienas parodo
svarby, su kiirybiniy gebéjimy isivertinimu susi-
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1 lentelé. KuirybiSkuma profesinéje veikloje parodanciy teiginiy faktorinés analizés rezultatai

Teiginiy rysio su Dispersijos dalis, kuria

originalius sprendimo budus

Faktorius Faktoriui priskirti teiginiai faktoriumi stiprumas | paaiskina faktorius, %
1. Karybinis saviveiks- Man svarbu ugdyti mokiniy kiirybiskuma 0,805 28,75
mingumas Manau, mokytojo darbas ipareigoja buti kiirybisku | 0,768
Dirbti kirybiSkai skatina siekis tobuléti 0,739
Gebu pateikti idéju, kai to reikia 0,636
Stengiuosi nuolat kazka daryti vis kitaip 0,630
Spregsdama(-s) problemas stengiuosi {zvelgti 0,620

yra prasminga

Dirbdama(-s) kiirybiskai jauciu, kad tai, ka darau, 0,620

Pasitikiu savo gebéjimais kiirybiskai spresti 0,619
problemas
Pateikiu nauja poziiiri i senas problemas 0,584

Suvokdama(-s) problema visuomet apgalvoju kuo | 0,459
daugiau biidy, kaip biity galima ja spresti

2. Suvoktas kiirybiskumas | Esu lakios vaizduotés

0,731 21,12

Mokau kolegas dirbti kuirybiskai

0,688

veikla geriau nei daugumai kolegu

Man pasiseka atlikti kiirybisSkumo reikalaujancia 0,674

Visuomet turiu idéju, ka dar galéciau padaryti 0,670
Nebijau pasirodyti kvailesné(-is) 0,580
Save laikau kiirybisku mokytoju 0,544

Gebu susidoroti su keletu problemy tuo paciu metu | 0,525

I8 viso pasirinktas modelis paaiSkina 49,88 gautos informacijos

Faktorinés analizés reikSmingumas:
e KMO kriterijus = 0,878;

® Bartlett testas apytikslis chi kvadratas = 4937,292 su 171 laisvés laipsniu, kai p < 0,001.

2 lentelé. Nuotaikas individo profesinéje veikloje parodanciy emocijy faktorinés analizés rezultatai

Faktorius Faktoriui priskirti teiginiai fal;rt i)lrgil:llnqi Zi,i:(:usrllllas :));Zl:gel:f:;)sf;:;l;i’l::l:/z
Negatyvios emocijos Nusivylimas 0,836 25,80
Litdesys 0,773
Pyktis 0,755
Pasitenkinimas atliktu darbu -0,228
Pozityvios emocijos Susidoméjimas 0,847 19,40
Dziaugsmas 0,757
Abejingumas 0,559
Neutralios emocijos Atsipalaidavimas 0,836 14,26
Pasimetimas 0,459

I8 viso pasirinktas modelis paaiSkina 59,47% gautos informacijos

Faktorinés analizés reikSmingumas:
o KMO kriterijus = 0,715;
® Bartlett testas apytikslis chi kvadratas = 1469,476 su 36 laisvés

laipsniais, kai p < 0,001.

jusi fenomena. Kiirybinio saviveiksmingumo fak-
torius sutampa su P. Tierney ir S. Farmer (2002)
kiirybinio saviveiksmingumo fenomenu, rodanciu
pasitikéjima savo gebéjimais kiirybiskai dirbti ir
apima biitent tuos teiginius, kurie susij¢ su saves
isivertinimu kurybinés veiklos, metody pozitriu.
Subjektyvaus kiirybiskumo faktorius sutampa su
S. Farmer, P. Tierney ir K. Kung-Mclntyre (2003)
pozitrio i savo kiirybiSka elgesi koncepcija, pa-
bréziancia, kad kiirybiskuma profesinéje veikloje

daugiausia lemia darbuotojo vaidmens tapatu-
mas. Kiirybiskas vaidmens tapatumas S. Farmer,
P. Tierney ir K. Kung-Mclntyre (2003) pateiktame
modelyje laikomas bitina salyga kiirybiskumui
ir apima du aspektus: savo elgesio {sivertinima
kaip kiirybisko ir suvokiamus bendradarbiy kiiry-
biskumo lukescius, kad kolega dirbs kiirybiskai.
Pirmas aspektas Sio tyrimo metu laikomas kiiry-
biskumo prielaida, lemianc¢ia mokytoju profesini
ktrybiskuma. Suvokiamo kiirybiskumo faktorius
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3 lentelé. Darbo motyvacija apibiidinanciy teiginiy faktorinés analizés rezultatai

Faktorius Teiginiy rysio su fak- | Dispersijos dalis, kuri
(motyvacija) Faktoriui priskirti teiginiai togriullllli :tiprumas paalgékinja faktorius, "/3
Vidinio tikslo Jauciu pareiga kokybiskai dirbti 0,847 26,74
Noriu duoti mokiniams geriausia, ka gebu 0,826
Man svarbu nuolat tobulinti savo darba 0,783
Dirbu taip, kad jausciausi patenkinta(-s) savo darbo 0,744
rezultatais
Dirbdama(-s) siekiu uzsibrézty tiksly 0,743
Dirbu taip, kaip man diktuoja turimi moraliniai 0,680
isitikinimai
Profesiné kvalifikacija man yra vertybé 0,642
Man patinka dirbti su mokiniais 0,576
ISoriné savivaizdzio Noriu biiti pavyzdziu savo kolegoms 0,818 22,09
Noriu biiti viena(-s) geriausiy mokytojy mokykloje 0,751
Tinkamai dirbdama(-s) noriu biiti paaukstintas 0,748
Nenoriu atsilikti nuo gerai dirbanc¢iy kolegy 0,680
Man svarbu Zinoti, kad kolegos laiko mane kompe- 0,641
tentingu
Man svarbi mokyklos vadovy nuomoné apie mano 0,637
darba
Tobulinti darba mane motyvuoja noras kelti kvalifi- 0,600
kacing kategorija
Vidiné proceso Darbo procesas man svarbesnis nei atlyginimas uZz ji 0,748 9,77
Mokytojo darbas man idomus 0,582
Dirbti mane skatina noras gauti didesnj atlyginima -0,577
Esu patenkinta(-s) savo darbu 0,380

IS viso pasirinktas modelis paaiskina 58,60% gautos informacijos

Faktorinés analizés reik§Smingumas:
o KMO kriterijus = 0,880;

® Bartlett testas apytikslis chi kvadratas = 6425,511 su 171 laisvés laipsniais, kai p < 0,001.

rodo individo nuomong apie save, kiirybos ga-
lios turéjima. Teiginiy formuluotés orientuotos i
pagrindiniy kiirybiSkumo gebé¢jimy isivertinima.
Faktorinés analizés rezultatai leidzia teigti, kad te-
oriskai numatyta klausimyno struktiira patvirtinta
empiriniais duomenimis.

Emocijy ir kiirybiskumo sasajos analizuojamos
T. M. Amabile ir kt. (2005) pateiktame modelyje,
kur emocijos yra ne tik kiirybisSkumo priezastis,
bet ir pasekmé. Viena vertus, teigiamos emocijos
stimuliuoja mastymo procesus, aktyvindamos
divergentini mastyma. Kita vertus, kiirybiski re-
zultatai ir juy socialinis vertinimas provokuoja
teigiamas emocijas. Minéty autoriy kiirybiskumo
organizacijose modelyje emocijos pateikiamos
apibendrinta samprata, tod¢l sudarant skalg rem-
tasi S. A. Kornacki ir D. R. Caruso (2007) pagrin-
diniy emocijy klasifikacija. Faktorinés analizés
rezultatai pateikiami 2 lenteléje.

Faktorinés analizés metu buvo iSskirti trys
veiksniai, parodantys teigiamas, neigiamas ir neu-
tralias emocijas. Negatyviy emociju faktorius rodo
nepasitenkinima atliekamu darbu ir pasiektu rezul-

tatu. I ji ieina nusivylimo, litdesio, pykcio jaus-
mai. Atsakymuy désningumai atskleidé, kad tikétina
$iy jausmy priezastis — nepasitenkinimas darbu
ir jo rezultatu. Pozityviy emocijy faktorius apima
susidoméjimo ir dziaugsmo emocijas, kurios susi-
jusios su kiirybiskumui svarbiu neabejingumo po-
juciu, noru jsitraukti i profesing veikla. Neutralios
emocijos apima atsipalaidavima ir pasimetima, bi-
dinga asmenims, nelinkusiems isitraukti ir aktyviai
dalyvauti socialiniame gyvenime. Sis neutralumas
neturéty pozityviai veikti profesinio kiirybiskumo.
Apibendrinant gautus duomenis galima konstatuo-
ti, kad pasitvirtino teoriSkai numatyty teigiamy ir
neigiamy emocijy faktoriy egzistavimas. Neutra-
lios emocijos sudaro atskira faktoriy.
ISanalizavus moksling literatiira, nagrinéjan-
¢ig kiirybiSkuma profesinéje veikloje lemiancius
veiksnius, galima teigti: darbo motyvacija yra
viena esminiy kiirybiSkumo profesinéje veikloje
prielaidu. Kaip jau minéjome anks¢iau, motyva-
cijos svarba akcentuojama T. M. Amabile (1996),
B. A. Hennessey (2003), A. Cropley (2006) ir kity
autoriy, plétojanciy socialini pozitri i kuirybisku-
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Eil. Nr. Skaléje analizuojamas fenomenas Kronbacho a koeficientas 4‘lentelé. P:aktt‘)r‘in.és analiz.és metu iSgry-
1 Kiirvbinis saviveiksmineumas 0.884 ninty skaliy vidinio suderinamumo koe-
: y - - g . ficientai
2. Suvokiamas kiirybiskumas 0,805
3. Negatyvios emocijos 0,741
4. Pozityvios emocijos 0,613
5 Vidinio tikslo motyvacija 0,904
6. [Soriné savivaizdzio motyvacija 0,859
7. Vidiné proceso motyvacija 0,650

ma, darbuose. [sitraukimo | veikla priezastis paais-
kina N. H. Leonard, L. L. Beauvais ir R. W. Scholl
(1999) pateikta motyvacijos Saltiniy klasifikacija.
Siy teoriniy konstrukty empirinis verifikavimas
buvo atliktas naudojant faktorinés analizés pro-
cediira. Faktorinés analizés rezultatai pateikiami
3 lenteléje.

Klausimyno teiginiy pagrindu tapo N. H. Leo-
nard, L. L. Beauvais ir R. W. Scholl (1999), Bar-
buto Jr. (2005) teoriniai fenomeny apraSymai.
Faktorinés analizés metu vietoje laukty penkiy
iSskirti trys faktoriai. Pirmas faktorius apima vi-
dinio tikslo motyvacijos ir vidinés savivaizdzio
motyvacijos Saltinius. Vidinio tikslo motyvacijos
samprata artima savirealizacijos savokai ir apibii-
dinama asmens noru dirbti vardan idéjy, vertybiy
ar jau¢iamos pareigos, pasaukimo. Vidiné savi-
vaizdzio motyvacija apibiidinama kaip ,,as* idealo
siekimas, sau keliamy reikalavimy jgyvendinimas.
Atsizvelgiant i tai, kad vidinio tikslo motyvacija
apibiidinantys teiginiai rodo stipriausia koreliacija
su faktoriumi, pirmasis jvardijamas kaip vidinio
tikslo motyvacijos faktorius.

Antras faktorius apima instrumentinés mo-
tyvacijos ir iSorinés savivaizdzio motyvacijos
Saltinius. Instrumentiné motyvacija apibiidinama
kaip konkretaus atlygio motyvacija, besiremianti
supratimu, kad kiekvienas darbas turi savo kaina.
ISoriné savivaizdzio motyvacija sietina su socia-
liniu atlygiu, kuomet individui svarbu priémimas
ir statusas grupéje. Analizuojant teiginiy rysio
su faktoriumi stipruma pastebétini iSorinés savi-
vaizdzio motyvacijos teiginiai, labiausiai susij¢
su faktoriumi, taigi jis ivardijamas kaip iSorinés
savivaizdzio motyvacijos faktorius.

Trecias faktorius parodo vidinés proceso mo-
tyvacijos Saltini, kuris apibiidinamas kaip kylantis
i§ paties veiksmo, o ne laukiant rezultato. Kiry-
biskumo svarba motyvacinés veiklos procese pa-
bréziama B. A. Hennessey (2003) tyrimais. Vidiné
proceso motyvacija lemia tiek bendraja profesinés
veiklos kokybe, tiek kiirybisSkuma profesinéje
veikloje.

Apibendrinant faktorinés analizés rezultatus
galima teigti, kad nepavyko patvirtinti teoriskai

numatytos motyvacijos Saltiniy struktiiros. Tai
galéjo lemti pedagoginés veiklos specifika, kuomet
iSorinés savivaizdzio motyvacijos Saltinis kur kas
dazniau stimuliuojamas nei vidinés, o materialaus
skatinimo uz profesinés veiklos rezultatus galimy-
bés yra minimalios, pasiekiamos tik daliai moky-
toju, atsizvelgiant { mokyklos galimybes.

Kirybiskuma profesinéje veikloje lemia daug
{vairaus pobiidzio individo lygmens faktoriu. Re-
miantis teorine problemos analize, iSskirti kaip
ypaé svarbis ir istirti trys faktoriai: savo kiirybinio
potencialo isivertinimas, emocijos, patiriamos dar-
be, ir profesinés veiklos motyvacija. N¢é vienas i§
iy fenomeny néra vienalytis, o faktorinés analizés
duomenys atskleidzia, kad istirta tik pusé minéty
fenomeny raiskos atspalviy. Nepaisant Sio truku-
mo, gautieji faktoriai sumuojami i atitinkamas ma-
tavimo skales, kuriomis remiasi tolesné fenomenu
svarbos analizé.

Individo profesinio kiirybiSkumo veiksnius
parodanciy skaliy vidinis suderinamumas. Kal-
bant apie kiirybiskuma lemiancius veiksnius, biiti-
na nustatyti vidinj anks¢iau minéty skaliy suderi-
namuma. Karybiskuma lemianciais veiksniais lai-
komi visi faktorinés analizés metu nagrinétieji.

Skaic¢iuojant vidinio suderinamumo koeficien-
tus, kiekvienai i§ skaliy buvo naudojamas Kron-
bacho a koeficientas. Sis vidinio suderinamumo
rodiklis pasirinktas pagal duomeny pobidi. At-
sizvelgiant { M. Forshaw (2007) rekomendacijas
laikyta, kad skalé atitinka statistinio patikimumo
reikalavimus, jei Kronbacho a koeficientas dides-
nis nei 0,65. Duomenys pateikiami 4 lenteléje.

Neutraliy emocijy skalé pasSalinta i§ tolimesnés
statistinés analizés, nes Sios skalés Kronbacho «
koeficientas lygus 0,149. Pozityviy emocijy ska-
lés Kronbacho a koeficientas lygus 0,613, taciau
$i skalé | tolesng duomeny analize jtraukta dél
matuojamos savokos svarbos profesinio kiiry-
bisSkumo prielaidy analizei. Didziausias vidinio
suderinamumo koeficientas nustatytas vidinio
tikslo motyvacijos, kiirybinio savaveiksmingumo
ir individualios paramos darbuotojui skalémis. Vi-
dinio suderinamumo kriterijus, taikomus grupiniy
tyrimy metu, tenkina visos likusios skalés. Re-
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5 lentelé. Suvokiamo kiirybiSkumo profesi-
néje veikloje ir individo lygmens faktoriy

koreliaciniai rySiai

Pastaba. ** — p < 0,01.

Individo lygmens faktoriai Suvokiamas kiirybiSkumas
Kirybinis saviveiksmingumas 0,610%*
Negatyvios emocijos —0,086
Pozityvios emocijos 0,369%*
Vidinio tikslo motyvacija 0,413%*
ISoriné savivaizdzio motyvacija 0,506%*
Vidiné proceso motyvacija 0,384%*%*

miantis statistinio patikimumo analizés rezultatais
sudarytos septynios skalés, matuojancios individo
lygmens fenomenus.

Kiirybiskumo profesinéje veikloje sasajos
su kiirybiniu saviveiksmingumu, emocijomis ir
darbo motyvacija. Faktoriné analizé leido is$skirti
individo lygio veiksnius, teoriskai lemianc¢ius ka-
rybiskuma profesinéje veikloje. Koreliaciné ana-
lizé leido ivertinti, ar analizuoti individo lygmens
veiksniai (kiirybinis saviveiksmingumas, emocijos
ir motyvacijos Saltiniai) yra susij¢ su suvokiamu
kurybiskumu profesinéje veikloje. Rezultatai pa-
teikiami 5 lenteléje.

Gauti duomenys pagrindzia, kad kiirybinis
saviveiksmingumas stipriai ir statistiSkai reiks-
mingai koreliuoja su suvokiamu kiirybiSkumu
profesingje veikloje. Neigiamos emocijos neveikia
mokytojuy kiirybiskumo: nustatytas labai silpnas
ir statistinio reikSmingumo neturintis rySys. Savo
ruoztu pozityvios emocijos ir kiirybiSkumas susije
vidutiniskai, taciau statistiskai reikSmingai. Visi
trys darbo motyvacijos Saltiniai statistiskai reiks-
mingai lemia suvokiama kiirybiskuma profesinéje
veikloje, taCiau labiausiai veikia iSorin¢ savivaiz-
dzio motyvacija.

Apibendrinant koreliacinés analizés metu gau-
tus duomenis galima konstatuoti, kad sudarytasis
teorinis modelis pasitvirtino. Suvokiamas kiry-
biskumas, kylantis i$ kiirybinés veiklos praeityje,
glaudziai susij¢s su kiirybiniu saviveiksmingumu,
darbe i§gyvenamomis pozityviomis emocijomis ir
darbo motyvacijos Saltiniais.

REZULTATU APTARIMAS

Faktorinés analizés metu gauti duomenys pa-
tvirtino P. Tierney ir S. Farmer (2002), S. Farmer,
P. Tierney ir K. Kung-MclIntyre (2003) koncepcija,
kad kiirybinis saviveiksmingumas ir subjektyvus
ktrybiskumas néra tapacios savokos. Abi sagvokos
Zymi asmens savivaizdzio aspektus, tac¢iau kiirybi-
nis saviveiksmingumas rodo asmens pasitikéjima
savo kiirybiniais gebéjimais, o subjektyvus ki-
rybiSkumas — asmens nuomong, kiek kasdieniai
jo rezultatai gali buti laikomi kiirybiskais. Abi

Sios savokos gali biiti taikomos tik kiirybiSkam
specialistui apibiidinti. Salygiskai galima i$skirti
subjektyvy kiirybiskuma kaip svarbesne katego-
rija, kadangi kiirybinis saviveiksmingumas rodo
potencialo isivertinima, o subjektyvus kurybis-
kumas — kaip $is potencialas buvo realizuotas
veikloje. Pastebétas neatitikimas tarp karybinio
saviveiksmingumo ir subjektyvaus kirybiskumo.
Kur kas daugiau mokytojy nurodo didesni kiirybini
saviveiksminguma nei subjektyvyji kiirybiskuma.
Verta tyrinéti faktorius, kurie slopina motyvaci-
ja mokytojo darbe panaudoti kiirybinius gebéji-
mus. Tyrimo duomenys leidzia jvardyti tik tuos
veiksnius, kurie skatina kurybiskuma profesinéje
veikloje. Negatyvios emocijos neigiamai veikia
subjektyvyji kiirybiSkuma, taciau $is poveikis
néra statistiSkai reikSmingas. Tolesniais tyrimais
biity pravartu jvertinti, kaip socialinis kontekstas,
asmens turima patirtis, jo kompetencija ir kiti fak-
toriai veikia subjektyvyji kiirybiskuma.

Faktorinés analizés duomenys atskleidé pozi-
tyviy, negatyviy ir neutraliy emocijy skirtumus.
Tyrimas patvirtino uzsienio mokslininky duome-
nis, teigiancius, kad pozityvios emocijos teigiamai
veikia subjektyvyji kurybiskuma. Kita vertus,
negatyviy emocijy ir kiirybiskumo sasajos iki galo
néra iStirtos — tarp juy nustatytas neigiamas rysys,
kuris néra statistiskai reik§mingas.

Darbo motyvacijos Saltiniy analizé leido is-
skirti tik tris faktorius vietoje penkiy teoriskai nu-
matyty. Sie rezultatai parodé pedagoginés veiklos
specifiSkuma. Nepavyko iSskirti instrumentinés
motyvacijos ir vidinés savivaizdzio motyvacijos
faktoriy. Galima daryti prielaida, kad du Sie mo-
tyvy tipai mokytojams néra svarbiis. Duomenys
leido jvertinti, kad iSoriné savivaizdzio ir vidinio
tikslo motyvacija — labiausiai su subjektyviuoju
kiirybiskumu susije motyvy 3altiniai. Sie duome-
nys 1§ dalies patvirtina uzsienio autoriy iSvadas:
vidiné motyvacija glaudziai susijusi su kiirybiSku-
mu, taciau iSorinés motyvacijos poveikis kirybis-
kumui dazniausiai vertinamas neigiamai.

Gauti duomenys papildo Vakary mokslininky
pateikiama darbuotojo kiirybiskumo samprata.
Patvirtinta, kad bendroji kiirybiskuma apibtidinanti
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teorija gali buiti sekmingai taikoma analizuojant
mokytojo veikla. Lietuvos mokslinés literatiiros
kontekste atkreipiamas démesys | mokytojy k-
rybiskumo ugdymo poreiki, kadangi mokytojo
kurybiSkumas tiesiogiai veikia mokiniy kiirybis-
kumo ugdyma.

ISVADOS

1. Naudojant faktorinés analizés procediira iSgry-
ninti astuoni faktoriai, susij¢ su pedagogu kii-
rybiskumu profesingje veikloje. Aukscéiausias
vidinio suderinamumo koeficientas nustatytas
vidinio tikslo motyvacijos, kiirybinio saviveiks-
mingumo ir individualios paramos darbuotojui

skalémis. Vidinj grupiniy tyrimy suderinamu-
mo kriterijy tenkina visos likusios skalés.

2. Nepatvirtinta teoriSkai numatyta motyvacijos
Saltiniy struktiira, nes pedagoginéje veikloje
iSorinés savivaizdzio motyvacijos Saltinis kur
kas dazniau stimuliuojamas nei vidinés, o ma-
terialaus skatinimo uz profesinés veiklos rezul-
tatus galimybés yra minimalios, pasiekiamos
tik daliai mokytojy, atsizvelgiant { mokyklos
galimybes.

3. Nustatytos pedagogu suvokiamo kurybiSku-
mo profesinéje veikloje sasajos su ju kiirybiniu
saviveiksmingumu, darbe patiriamomis pozi-
tyviomis emocijomis ir darbo motyvacijos Sal-
tiniais.
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ANALYSIS OF TEACHERS’ CREATIVITY FACTORS IN THE
DOMAIN OF PROFESSIONAL ACTIVITY
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ABSTRACT

During the last decade the scientists exploring organizational effectiveness have been interested in the
social context of creativity and related personality factors. According to C. M. Ford and D. A. Gioia (2000)
creativity should be defined as specific and subjective results which are novel and valuable. Creativity is
analyzed as creative performance — individuals’ expression of creative potential in their everyday behavior
(Nam Choi, 2004). It is considered that everyday creativity is the key for success of every organization.

Teaching is a special domain where the social context is multidimensional and generating the resources
for the development of individual creativity. Development of student’s creativity is one of major goals of
contemporary educational practice (Welle-Strand, Tjeldvoll, 2003). In this context creative teaching and
teachers’ professional creativity is of primary importance. It is important to find ways for enhancement
teachers’ professional creativity but for doing this we need to evaluate the actual level of teachers’
professional creativity.

The aim of the study was to evaluate correlations between teachers’ perceived creativity in the domain
of professional activity and creative self-efficacy, work motivation and moods. The query was composed
according to S. Farmer, P. Tierney, K. Kung-McIntyre (2003), P. Tierney ir S. Farmer (2002), S. A. Kornacki
ir D. R. Caruso (2007), N. H. Leonard, L. L. Beauvais ir R. W. Scholl (1999). 190 teachers were asked to
participate in the study. The data analysis was conducted using SPSS 16.0 for Windows.

The results disclosed the accordance between theoretical and empirical factors, which describe individual
level of creativity analysis. Correlation analysis disclosed links between perceived creativity in the domain
of teaching and creative self-efficacy, positive moods at work and work motivation sources.

Keywords: creativity, professional activity, perceived creativity.
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DYNAMICS OF SCHOOLCHILDREN’S SPINE SAGITTAL
CURVES, PARAMETERS OF CARDIOVASCULAR SYSTEM
AND THEIR COHERENCE

Vilma Mauriciené', Ariinas Emeljanovasz, Kristina Ba¢iuliené', Al;é Daunoravitiené'
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Vilma Mauriciené. PhD in Biomedical Sciences, Lecturer at the Department of Kinesiology and Sports Medicine, Kaunas University of
Medicine. Research interests — interrelation between different body posture parameters of children and adolescents, factors influencing body
posture.

ABSTRACT

Objective. We aimed to investigate the peculiarities of cardiovascular system parameters and changes in spine sagittal
curves with age in schoolchildren and also possible interrelation between parameters in those two systems.

Material and methods. 124 schoolchildren (aged 7—18 years) were divided into three groups according to their age.
For evaluation of cardiovascular system the bicycle ergometry test with modified Bruce protocol was performed and
computerized functional test analysis system “Kaunas — Load” was used. Load, arterial blood pressure, ECG in 12
standard derivations were synchronously recorded at every step. Evaluation of spine sagittal plane was performed
using flexible ruler-cirtometer. Angular values of thoracic kyphosis and lumbar lordosis were measured.

Results. Parameters of sagittal spine had few differences according to gender and age. Changes in sagittal plane
curves with age were greater in boys than in girls. In the group of boys the expression of both sagittal curves had
decreasing tendencies with age. Changes in girls’ sagittal curves were inconsistent with age. However, we found
many significant differences in the parameters of cardiovascular systems depending on gender and age. Different
correlations between spinal sagittal curves and cardiovascular parameters according to gender and age could be
associated with different state in musculoskeletal system and development, different physical activity level and many
other factors, which vary among girls and boys and also changes with age.

Conclusions. There was no significant difference of lumbar lordosis according to gender in all age groups. The
thoracic kyphosis had significant different expression only among boys and girls in 7—10 years age group. We found
significant difference of such cardiovascular system parameters as index of health, maximal power, pressure rate
index, half recovery period of heart rate and change of double product according to gender. Thoracic kyphosis had
more correlations with cardiovascular system parameters than lumbar lordosis. Blood pressure reactions had more
correlations with spine sagittal curves in older girls and younger boys.

Keywords: sagittal spine curves, cardiovascular system, lumbar lordosis, thoracic kyphosis.

INTRODUCTION

he organism of developing children is unique

in its functions and structure. The organism

of a growing child shows many alterations
in different systems. A lot of changes occur in
musculoskeletal and cardiovascular systems while
the child becomes grown-up (Milicevic et al.,
2003; Rogol, 2003).

The cardiovascular system of children responds
to exercise differently than does that of an adult
(Turley, 1997; Turley, Wilmore, 1997 a, b). Some
differences were also established in blood pressure
distribution. Research data lends some support to
the concept of the evolution from a hyperkinetic
circulation in early childhood to a circulation with
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lower cardiac output and more elevated systemic
vascular resistance at an older age (Schieken et al.,
1983). Differences in cardiovascular responses to
dynamic exercise between young boys and girls
have also been reported (Obert et al., 2003). The
majority of studies report that heart rate is lower
and systolic volume is higher in boys than girls at
a given rate of work, although data to the contrary
have been reported. These differences seem to be
related to larger hearts in the boys (Turley, 1997).
Other researchers found no significant differences
between boys and girls in maximal oxygen
consumption or physical characteristics except for
a significantly larger left ventricular mass in the
boys versus the girls (Turley, Wilmore, 1997 a).
They concluded that in sample of 7- to 9-yr-old
boys and girls there are few significant differences
in submaximal cardiovascular responses to exercise
on either exercise modality. Girls demonstrate a
lower stroke volume than boys, which has been
compensated for by a higher heart rate at each
observation (Armstrong, Welsman, 2002).

Body posture of children also has its
peculiarities comparing with adults (Poussa et
al, 2005). Asymmetric body posture is a common
musculoskeletal disorder among children.
Abnormalities of frontal or sagittal plane posture
influences children’s physical and psychological
health.

Recently decreased physical activity level of
children strongly influences the functioning of
their cardiovascular and musculoskeletal system
(Sukhareva et al., 2002; Eisenmann, 2004; Ribeiro
et al., 2004). The prevalence of different trunk
asymmetries is increasing in Lithuania (LindiSiené,
Murauskiené, 1999) and in other countries
(Nissinen et al., 2000) as well.

Very often the functions of these important
systems are analyzed separately and the data of
integrated evaluation are missing. As the functions

and the structure of human organism are always
closely connected it is very important to evaluate
their relationship and coherence in the growing
organism. The aim of this article was to reveal
the coherence between some parameters in the
cardiovascular system and spine sagittal alignment
among schoolchildren.

MATERIALS AND METHODS

Subjects. One hundred and twenty four
schoolchildren (aged 7—18 years) participated
in the study. The participants were divided into
three groups according to their age (Table 1).
Assessment of schoolchildren’s body posture and
the parameters of their cardiovascular system was
performed according to the standards of medical
ethics (Declaration of Helsinki).

Methods. For the evaluation of cardiovascular
system the bicycle ergometry test was performed
and computerized functional test analysis system
“Kaunas — Load” was used. In our investigation
we used the modified Bruce protocol with
decreased to one minute time interval for one
step. The maximal load was usually limited by
the submaximal heart rate. Load, arterial blood
pressure, ECG in 12 standard derivations were
synchronously recorded at every step. Such
parameters as developed maximal power (Npax),
index of health (Sv) indicating integrated body
reaction to load, adaptation (in percent), pressure
rate index (PRI), which shows how arterial blood
pressure increases when the heart rate increases and
change of double product (ADP) were analyzed.
Also half recovery periods of heart rate (T rec HR
15) and systolic blood pressure (T rec S '2), i.e.
alterations in quantity during recovery until half
of theirs previous values, the time being counted
in seconds, were evaluated (Vainoras et al., 1999;
Vainoras et al., 2003).

Table 1. The distribution of participants
according to gender and age groups Group Age group Gender group Number (%) of children
girls 17 (13.7)
B 7=lo boys 20 (16.13)
C girls 19 (15.32)
D =14 boys 27 (21.77)
E girls 21 (16.94)
F 15—18 boys 20 (16.13)
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Figure 1. Assessment of thoracic kyphosis and lumbar lordosis

The evaluation of spine sagittal plane was
performed using cirtometer — flexible ruler. The
cirtometer was shaped placing it on the spinal
apophyses points on the skin (from the seventh
neck vertebra till first sacral vertebra), while child
was in standing position. The curve obtained was
reproduced on a paper sheet, and the angular
values of thoracic kyphosis and lumbar lordosis
were measured (Figure 1).

Statistical analysis. Data were analyzed using
SPSS 10.0 for Windows. Student’s test was used
for the estimation of statistical differences between
the groups. Spearman’s correlation analysis
was used to estimate correlation between the
measurements of cardiovascular system and spine
sagittal plane. P value < 0.05 was considered
statistically significant.

RESULTS

Analysis of sagittal spine parameters.
Parameters of sagittal spine had few differences
according to gender and age (Figure 2). We
found no significant difference in lumbar lordosis
between girls and boys in all age groups, although
lordosis in girls was greater than in boys, except
the 11—14 year age group. We also found no
significant differences of lordosis according to age
in both gender groups.

Thoracic kyphosis had significant different
mean values according to gender only in 7—10

years group. In other age groups the mean values
of kyphosis were similar. Thoracic kyphosis
significantly decreased in the group of 11—14 year
old boys compared to the younger group.

Lumbar lordosis was greater than kyphosis in
all age and gender groups. The difference between
these two sagittal curves expression was greater in
girls, and it was significant in all age groups. As
to boys, significant difference was in the groups
of 11—14 and 15—18 years.

Analysis of cardiovascular system’s
parameters. We observed Sv increasing both in
girls and boys during their growth. In boys we
found significant difference (p < 0.05) between the
youngest and the oldest age groups. Sv significant
increased in 11—14 year old girls and stabilized
at this age, although in boys it was still increasing
with age. Significant differences were established
among girls and boys in 7—10 year age and 15—
18 year age groups. In all age groups, Sv of boys
was greater than girls.

Changes of N, with age in both genders
were similar to Sv changes. Ny,.x of girls also had
stabilizing pattern at the age of 11—14 years, in
boys it was statistically significantly increasing
with age. N,.x was greater in boys in all age groups
(p <0.05) (Figure 3). At 15—18 years of age Nyax
in boys was 1.82 times greater than in girls.

Adaptation to physical load was more or less
constant in both boys and girls and its mean values
were about 15%. This shows that girls and boys
are able to maintain constant organism reaction to
physical load in different age groups. The smallest
value (13.89 + 1.2) of adaptation was observed in
7—10 year old girls. There was no statistically
significant difference as between genders in
different age groups.

We observed pronounced increase of PRI
with age in both gender groups (Figure 4). We
established statistically significant difference of
PRI among all age groups of boys. PRI was greater
in boys in all age groups, but significant difference
was only in the age group of 15—18 years.
Pronounced dynamics of PRI is associated with
better organization and development of regulation
processes in children during their growth.

Dynamic changes of T rec HR 2 with age were
very similar to changes of PRI. Maximal values
of T rec HR 2 were achieved in the age group of
15—18 years. Those mean values are also incident
to the adults. T rec HR 2 was shorter in girls only
in the age group of 7—10 years and with their
growth it became longer than in boys especially
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Figure 2. Mean values of thoracic kyphosis

and lumbar lordosis among girls and boys
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. Table 2. Correlation (Spearman’s
Age group Girls Boys coefficient) between spine sagittal
Thoracic kyphosis | Lumbar lordosis | Thoracic kyphosis | Lumbar lordosis curves and cardiovascular
1 _ parameters among boys and girls of
Ninax 0.54 TrecS'’%2 0.45 |PRI 0.48 different age groups (p < 0.05)
= ADP 043 |N(W) 0.46
11—14 ADP —0.69 | ----- Ninax —0.52 | -----
TrecS' 0.6 TrecS'% 0.48 TrecHR 2 0.45
15—18  |pRi 052 |

in 11—14 year old group, where statistically
significant difference was observed.

Dynamic of T rec S 2 had decreasing
tendencies (Figure 5). Dynamics of this parameter
is slow until blood distribution mechanisms is not
developed. T rec S 4 decreased at 11—14 years
age (in boys statistically significant) and remained
stable. We established no statistical significant
differences according to gender.

Changes of ADP tended to increase. We found
statistically significant increase in both genders
comparing the age group of 7—10 and 11—14
years. Significant difference of ADP between
genders was established only in the age group of
7—10 years, but in all age groups girls had smaller
ADP than boys.

Analysis of correlation between spine
sagittal curves expression and cardiovascular
parameters. According to the results we found
that thoracic kyphosis in general had more
correlations with cardiovascular parameters than
lumbar lordosis (Table 2).

In younger boys we established more
correlations between these two parameters than
in girls. But we found more correlations in older
girls vs. boys. In older girls spinal curves mostly
correlated with the dynamics of blood pressure
reactions. Maximal developed power had positive
correlation with thoracic kyphosis in girls, but
it was negative in boys. We also found positive
correlation between thoracic kyphosis and ADP
in boys and negative in girls. In boys we found
more correlations in the youngest age group and
in girls — in the oldest age group.

DISCUSSION

Analysis of sagittal curves revealed that
dynamics of kyphosis and lordosis was lower
in girls during age. As musculoskeletal system
growth spurt is natural to the children of our study,
it could show good musculoskeletal adaptation

to growth and some stability of musculoskeletal
system functioning. But on the other hand this
fact places some doubt on correlations established
in our research — it could be some other factors
that are more related with cardiovascular system
parameters, as sagittal curves dynamics was not
expressed in girls during their growth very much.

Thoracic spine with thoracic cage
biomechanically serves as a steady support for
the heart. This structural feature could influence
established correlations between thoracic
kyphosis and cardiovascular system parameters.
As the dynamics of thoracic kyphosis was more
pronounced than lumbar lordosis it also could
be the reason why thoracic kyphosis had more
correlations with cardiovascular parameters.

Longitudinal studies confirm that maximal
power increases in adolescence. These changes are
due to better organization of regulation processes,
development of neural activation. Gender
differences were also estimated (Armstrong et al.,
2001). The values for boys are higher than those
for girls. It could be associated with different
skeletal muscle mass in boys and girls, as it is
a very important factor in power generation.
Differences of body composition are referred to
in many studies (Giugliano, Melo, 2004; Arfai et
al., 2002).

As index of health in girls stabilizes at the age
of 11—14 years, a very important factor in health
strengthening appears to be appropriate physical
activity as the pressure reactions become slower at
this age. Constant adaptation process established
in this work confirms the presence of optimal
organism functioning with age in both genders.

Difterences of T rec HR Y4 regarding age suggest
that HR recovery after physical load is influenced
by the cardiac parasympathetic nervous activity
at rest and that the greater central cholinergic
modulation of HR in children than in young adults
may be responsible in part for children’s faster HR
recovery after exercise (Ohuchi et al., 2000).
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Stabilizing of ADP parameter during maturation
period in girls could be due to the influence of
estrogens, and it is increasing in boys due to
testosterone influence.

Reverse correlations between spinal curves
and cardiovascular parameters according to
gender and age may be associated with different
musculoskeletal system states and development,
different organization and development of
regulation processes, different physical activity
level and many other factors, which differ among
girls and boys during their growth (Arfai et al.,
2002; Sukhareva et al., 2002). Sagittal curves
could be interpreted as a restrictive factor for
cardiovascular functioning because of negative
correlation. We did not find no such data
interpretation in foreign research.

CONCLUSIONS

There was no significant difference of lumbar
lordosis according to gender in all age groups
and thoracic kyphosis had significant different
expression only between boys and girls in the age
group of 7—10 years.

We found significant difference of such
cardiovascular system parameters as index of
health, maximal power, pressure rate index, half
recovery period of heart rate and change of double
product according to gender.

Thoracic kyphosis had more correlations with
cardiovascular system parameters than lumbar
lordosis.

Blood pressure reactions more correlated with
spine sagittal curves in older girls and younger
boys.
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MOKSLEIVIU STUBURO SAGITALINIU LINKIU, SIRDIES
IR KRAUJAGYSLIU SISTEMOS RODIKLIU KITIMAS BEI JU
TARPUSAVIO SASAJOS

Vilma Mauriciené', Ariinas Emelj anovas’, Kristina Baciuliené', Algé Daunoravitiené'
Kauno medicinos universitetas’, Lietuvos kiino kultiiros akademijaz, Kaunas, Lietuva

SANTRAUKA

Tyrimo tikslas — jvertinti skirtingy amziaus grupiy moksleiviy stuburo sagitaliniy linkiy, Sirdies ir
kraujagysliy sistemos rodikliy ypatumus, juy tarpusavio sasajas.

Buvo tiriami 7—18 mety 124 moksleiviai, pagal amziy suskirstyti i tris grupes. Sirdies ir kraujagysliy
sistemos rodikliai jvertinti veloergometrinio méginio metu taikant modifikuota Briuso protokola ir naudojant
kompiutering EKG automatizuotos analizés sistema ,,Kaunas—Kriivis*. Stuburo sagitaliniai linkiai iSmatuoti
naudojant lanksc¢ig juostelg (cirtometra). [vertintas kritininés kifozés ir juosmeninés lordozés linkiy
iSreikStumas.

Tarp sagitalinés plokstumos rodikliy priklausomai nuo lyties ir amziaus nustatyti tik keli statistiskai
reikSmingi skirtumai. Sagitaliniy linkiy poky¢iai labiau iSreik§ti tarp berniuky. Berniuky grupéje abu
sagitaliniai linkiai bégant metams turéjo iSreikS§tumo mazéjimo tendencijas. Nustatyta daug reikSmingu
skirtumy tirtose lyties ir amziaus grupése, lyginant Sirdies ir kraujagysliy sistemos rodiklius. Skirtingas
sagitaliniy stuburo linkiy, Sirdies ir kraujagysliy sistemos rodikliy sasajas lyties ir amziaus poziliriu galéjo
lemti nevienoda griauciy ir raumeny sistemos biiklé ir i§sivystymas, skirtingas fizinio aktyvumo lygis ir kiti
veiksniai.

Nebuvo nustatyta statistiskai reik§mingo skirtumo tarp juosmeninés lordozés isreik§tumo lyties pozitiriu
visose amziaus grupése, nors kifozeés dydis reikSmingai skyrési jauniausiyjy grupéje. Vertinant lyties pozitriu,
nustatytas reikSmingas skirtumas tokiy Sirdies ir kraujagysliy sistemos rodikliy, kaip antai: suminio sveikatos
indekso, didziausias iSugdyto galingumo, spaudimo — galingumo indekso, Sirdies susitraukimy daznio
atsigavimo pusperiodziy ir dvigubos sandaugos pokycio. Daugiau koreliaciniy rySiy aptikta tarp Sirdies ir
kraujagysliy sistemos rodikliy ir kriitininés kifozés nei juosmeninés lordozés. Kraujo spaudimo reakcijos
labiau susijusios su stuburo linkiy iSreik§tumu vyresniy mergaiciy ir jaunesniy berniuky grupése.

RaktaZodziai: stuburo sagitaliniai linkiai, Sirdies ir kraujagysliy sistemos rodikliai, juosmeniné lordoz¢,
kriitininé kifoze.
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DIDELIO MEISTRISKUMO RANKININKES [ZAIDEJOS
DARBO INTENSYVUMO KAITA RUNGTYNIAUJANT

Gintaré Onusaityté, Antanas Skarbalius
Lietuvos kiino kultiros akademija, Kaunas, Lietuva

Gintaré Onusaityté. Lietuvos kiino kultiiros akademijos studijy programos ,,Kiino kultiira ir sportas magistranté. Lietuvos motery rankinio
rinktinés kandidaté. Moksliniy tyrimy kryptis — sportininky rengimo valdymo modeliavimas.

SANTRAUKA

Tyrimo tikslas — nustatyti didelio meistriskumo rankininkés jzaidéjos varzybinés veiklos intensyvumo kaitq.

Registruota didelio meistriskumo rankininkés jZaidéjos sirdies veikla — Sirdies susitraukimy daznis (SSD) — jai rung-
tyniaujant 2006—2007 mety (per 10 rungtyniy) Lietuvos motery rankinio cempionate. Sirdies susitraukimy daznis
buvo registruojamas 5 sekundziy intervalais pulso matuokliu ,, Polar S610i* (Suomija) nuo pramankstos pradzios
iki rungtyniy pabaigos. Siekta nustatyti didelio meistriskumo rankininkés pramankstos, rungtyniy pirmo ir antro
kélinio fizinio krivio intensyvumaq, pramankstos, rungtyniy pirmo ir antro kélinio fizinio kritvio intensyvumo kaitos
priklausomumq nuo rungtyniy baigties.

Visy rungtyniy metu (iskaiciuojant tik pirmq ir antrq rungtyniy kélinius) tiriamosios Sirdis susitrauké 9354 + 8§84
kartus. Daugiausia karty Sirdis susitrauké antro kélinio metu, kai rungtynés buvo pralaimétos (5073 + 345 kartus).
Maziausiai — per antrq laiméty rungtyniy kélini (4192 + 859 kartus). Didelio meistriSkumo rankininkés jzaidéjos
darbo intensyvumo kaita pramankstos metu — nuo 82 iki 191 tv. / min, ir ji buvo mazesné negu pirmo (nuo 147 iki
193 tv. /min) ir antro (nuo 141 iki 192 tv. / min) kélinio metu. Per pirmq ir antrq kélinj kritvio intensyvumo amplitude
buvo beveik tokia pati, taciau pirmo kélinio darbo intensyvumas didesnis nei antro. Laiméty rungtyniy pramankstos
darbo intensyvumo rodikliai pradéjo didéti 21 minute ir nustojo likus penkioms minutéms iki rungtyniy pabaigos,
pralaiméty — 25 minute, o atsigauti pradéta pirmo kélinio pirmomis minutémis. Nepriklausomai nuo rungtyniy baig-
ties — laimétos (nuo 148 iki 192 tv. / min) ar pralaimétos (nuo 147 iki 193 tv. / min) — SSD intensyvumo amplitudé
kito beveik vienodai. Per antrq rungtyniy kélinj SSD intensyvumas buvo didesnis tada, kai rungtynés pralaimétos
(nuo 141 iki 192 tv. / min), laiméty (nuo 142 iki 187 tv. / min) buvo mazesnis.

RaktaZodZiai: motery rankinis, Sirdies susitraukimy daznis, darbo intensyvumas.

[VADAS
\v4

iuolaikinis motery rankinis dinamiskas
(Grunanger, Konig, 2005), i§ zaidéjy rei-
kalauja dideliy fiziniy pastanguy ir iSskirti-
nio parengtumo (Macovei, 2004; Mocsai, 2002).
Rungtyniaudamos rankininkés atlieka mazos tru-
kmés didziausiy pastangy veiksmus (Suolius, grei-
tejimus keiciant judéjimo krypti ir gausybg ivairiy

technikos veiksmuy, kurie, atsizvelgiant i taktikos
situacijas, reikalauja dideliy psichiniy pastangy)
(Taborsky, 2001). Kartu atliekami ir mazesnio
intensyvumo vidutinés trukmés veiksmai (keli
greitéjimai kontratakuojant ir ginantis nuo varzovy
kontrataky). Rankininkés per rungtyniy pauzes turi
galimybg atsigauti, taciau norint visy rungtyniy
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metu iSlaikyti didelg rungtyniavimo sparta biitinas
geras aerobinis organizmo parengtumas (Loftin et
al., 1996; Cardinale, Manzi, 2002).

Sportininky parengtuma lemia tinkama rengi-
mo programa (Banister et al., 1999; Mester, Perl,
2000; Busso, 2003). Nors zaidimo situacijy per-
keélimas 1 pratybas rengiant komandg taikomas jau
daugiau kaip du deSimtmecius, pastaruoju metu
padidéjus rungtyniy skaiciui vis aktualesnis zai-
déjy integralusis rengimas modeliuojant specifing
varzybing veikla (Bangsbo, 1994; Reilly, 1993).
Varzybinés veiklos tyrimai nustatant sportininko
veiklos modelines charakteristikas leidzia opti-
mizuoti rengimo programas ir kryptingai valdyti
sportininky rengima (Mester, 1993; Reilly, 1993).
Ypac reikSmingi ir informatyviis organizmo fizio-
loginés veiklos rodikliai (Bavios et al., 2006;
Drust et al., 2007).

Rankininky varzybiné veikla tiriama nuolat,
taciau daugiausia analizuojama rankinio veiks-
my strukttira (Czerwinski, 1996; Taborsky, 2001;
Mocsai, 2002; Polany, 2006). Rusy mokslininkai
V. J. Ignatjeva ir J. M. Portnovas (MruarseBa,
[MoptaoB, 1997) nustaté, kad rankininky Sirdis
per rungtynes vidutiniSkai susitraukia nuo 162 iki
180 tv. / min, J. Alexander ir L. Boreskie (1989) —
nuo 149 iki 164 tv. / min. Véliau S. Lupo ir D. Se-
riacopi (1996) teige, kad rungtyniy metu SSD
svyruoja nuo 140 iki 200 tv. / min. Per rungtynes
rankininky $irdis susitraukia 9800—10800 karty
(Urnateesa, [loptaOB, 1997). Rungtyniy metu
SSD kaita gana jvairi ir priklauso nuo zaidéjo
meistriSkumo bei rungtyniy pobudzio.

Siuolaikiniam rankiniui greitéjant, svarbu nu-
statyti rankininky organizmo fiziologinius porei-
kius, kuriuos geriausiai rodo Sirdies veikla. Tiek
SSD kaita rungtyniavimo metu, tick SSD absoliu-
Cios reikSmés leisty jvertinti ir nustatyti rankininky
varzybinés veiklos intensyvumo zonas. Be to, ne
maziau svarbu nustatyti ir atskiry zaidimo pozici-
ju zaidéjy veiklos intensyvumo ribas. Literatiiros
Saltiniuose nepavyko rasti didelio meistriSkumo
motery rankininkiy varzybinés veiklos intensyvu-
ma apibtdinanc¢iy rodikliy.

Tyrimo tikslas — nustatyti didelio meistris-
kumo rankininkés {zaidéjos varzybines veiklos
intensyvumo kaitg.

UZdaviniai:

1. Nustatyti didelio meistriSkumo rankininkés fizi-
nio krivio intensyvuma pramankstos, rungtyniy
pirmo ir antro kélinio metu.

2. Issiaiskinti, kaip didelio meistriSkumo ranki-
ninkés pramankstos, rungtyniy pirmo ir antro

kélinio fizinio kriivio intensyvumo kaita pri-

klauso nuo rungtyniy baigties.

Tyrimo objektas — rankininkiy rungtyniy
fizinio kruvio intensyvumas.

TYRIMO METODIKA IR
ORGANIZAVIMAS

Tyrimo metodai:

1. Moksliné literattiros Saltiniy analizé.

2. Pulsometrija.

3. Statistiné duomeny analizé. [Sanalizavus tyri-
mo duomenis apskai¢iuotas aritmetinis vidurkis
(X)), standartinis nuokrypis (sd).

Tyrimo organizavimas. Per 2006—2007 mety
Lietuvos motery rankinio ¢empionato 10 rungtyniy
buvo registruojamas izaidéjos, rungtyniavusios
visa rungtyniy laika, Sirdies susitraukimuy daznis.
SSD registruotas nuo pramankstos pradzios iki
rungtyniy pabaigos, 5 sekundziy intervalais regis-
truojant pulso matuokliu ,,Polar S610i“ (Suomija).
Paskui duomenys perkelti i kompiuteri ir taikant
,,Polar Precision Performance SW* bei ,,Microsoft
Excel* programa apskai¢iuota SSD vidutiné reiks-
mé per kiekviena minute, norint jvertinti rankinin-
kés 60 minuciy rungtyniy veiklos intensyvuma.

REZULTATAI

Per pirma rungtyniy keélinj rankininkés viduti-
nis SSD sieké 180 + 4 tv. / min (1 pav.). Pramanks-
tos metu vidutinis SSD buvo 149 + 14 tv. / min —
31 tv. / min mazesnis nei per pirma kélini. Antro ké-
linio metu SSD vidutinis sieké 176 + 3 tv. / min —
vidutiniSkai 4 tv. / min mazesnis nei per pirma
keélinj. Pramankstos metu vidutinis SSD buvo
mazesnis nei per pirma ir antra rungtyniy kélinj.

Pramankstos intensyvumas pirma minutg —
111 £ 27 tv. / min (1 pav.), Sesta — padid¢jo iki
146 £ 17 tv. / min. Atliekant raumeny tempimo
pratimus (7—11 min), vidutinikas SSD intensy-
vumas sumazéjo iki 137 £ 4 tv. / min, o nuo 11
minutés — tolygiai didéjo ir pasieké 150 tv. / min.
Véliau nuo 16 iki 20 minutés SSD stabilizavosi
ir buvo lygus 158 =+ 2 tv. / min. DidZiausias SSD
(165 £ 10 tv. / min) pasiektas 21 minute. Likusi
pramankstos laika, kai atlieckami varzybinei veiklai
artimi pratimai (22—31 min), SSD kito nuo 157
iki 164 tv. / min.

Visu rungtyniy metu (jskai¢iuojant tik pirmo
ir antro kélinio laika) Sirdis susitrauké 9354 + 884
kartus. Daugiausia Sirdis susitraukinéjo antro
kélinio metu, kai rungtynés buvo pralaimétos



82

Gintaré Onusaityté, Antanas Skarbalius

1 pav. Didelio meistriSkumo rankininkés
iZaidéjos Sirdies susitraukimy daZnio —&— Pramanksta == [.as kélinys el ) a5 keéliny's
(SSD) kaita pramankstos, rungtyniy 1-0 200
ir 2-0 kélinio metu (X + SD) 190 -
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izaidéjos bendro Sirdies susitraukimy skai- 2232 | 4717 4833 4633 4192 5073
¢iaus pramankstos, 10 minuciy pertraukos so00 | 4626
tarp kéliniy, rungtyniy 1-o0 ir 2-o0 kélinio 4500 | _I_
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baigties (X + SD) E 3500 4
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(5073 £ 345 kartus) (2 pav.), maziausiai — per an-
tra laiméty rungtyniy kélini (4192 + 859 kartus).
Per pirma kélinj, kai rungtynés buvo pralai-
métos, Sirdis susitraukinéjo 4833 + 608 kartus,
kai laimétos — vidutini$kai 233 kartus maziau
(4600 + 997). Panasi Sirdies veikla nustatyta ir
visy rungtyniy metu — didesnis SSD tvinksniy
skaicCius pastebétas per pralaimétas rungtynes
(9906 + 483) nei per laimétas (8792 £ 903).
Intensyviausiai rankininkés Sirdis dirbo pirmo
kélinio metu ir nepriklausomai nuo rungtyniy

baigties kito vienodai: per pirmg laiméty rung-
tyniy kélini SSD kito nuo 148 iki 192 tv. / min,
per pirma pralaiméty — nuo 143 iki 193 tv. / min
(3 pav.).

Per antra pralaiméty rungtyniy keélinj Sirdies
veikla buvo penkiais tvinksniais intensyvesné (141
iki 192 tv. / min) nei laiméty, taciau kaita beveik
vienoda — atitinkamai nuo 141 iki 192 tv. / min
ir nuo 142 iki 187 tv. / min.

Pramankstos metu SSD prie§ laimétas ar pra-
laimétas rungtynes kito skirtingai (4 pav.). Kai
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== Pralaiméty rungtyniy pramanksta —® Laiméty rungtyniy pramanksta

4 pav. Didelio meistriSkumo rankininkés
izaidéjos Sirdies susitraukimy daZnio
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rungtynés buvo pralaimétos, pramankstos metu
SSD intensyvumas kito nuo 82 iki 191 tv. / min,
kai laimétos — nuo 96 iki 185 tv. / min. Kai rung-
tynés buvo pralaimétos, SSD visa pramankstos
laika kito tolygiai ir didziausias pasiektas pra-
mankstos pabaigoje (29 minutg). Kai rungtynés
buvo laimétos, pramankstos SSD kreivéje isskir-
tinos keturios vir§tinés: 5—6 min (158 tv. / min),
13 min (161 tv. / min), 17 min (160 tv. / min)
ir 24—25 min (171 tv. / min). Didziausias SSD
(171 tv. / min) pasiektas 24-3 ir 25-g min, t. y. iki
rungtyniy pabaigos likus penkioms minutéms.

REZULTATU APTARIMAS

J. Alexander ir L. Boreskie (1989) teigia, kad
Sirdies veiklos intensyvumas rungtyniy metu yra
didesnis negu 149 tv. / min. Véliau S. Lupo ir
D. Seriacopi (1996) nustaté didesnio intensyvumo
Sirdies veikla, siekian¢iag 190 (tirta 1996 m.) ir
net 200 tv. / min (tirta 1998 m.) reikSme, taciau
abiem atvejais pazymeéting nuolating SSD kai-
ta — 60 tv. / min (tarp didziausios ir maziausios
reik§meés). Tirtos rankininkés {zaidéjos pirmo ir
antro kélinio metu Sirdies veiklos intensyvumo
kaitos rodikliai sutampa su S. Lupo ir D. Seria-
copi (1996) gautaisiais, taciau nustatyta skirtinga
kaita: vidutiniskai SSD svyravo labai mazai —
tiek pirmo (& 4), tiek antro kélinio (£ 3) metu.
Per pastaruosius 10 mety rankinis pasidaré labai
dinamiskas — imetama daugiau jvarciy, didéja
kontratakomis pelnomy jvarciy skaicius (Skarba-
lius, 20006), todél tikétina, kad ir Sirdies veikla visy
rungtyniy metu yra intensyvesné.

Didelio meistriSkumo Lietuvos rankinin-
kés jzaidéjos Sirdis per rungtynes susitraukiné-
jo vidutiniskai 9354 + 884 karty. V. J. Ignatjeva
ir J. M. Portnovas (1997) nustaté didesni SSD

tvinksniy skai¢iy per rungtynes (nuo 9800 iki
10800), taciau nenurodo, ar buvo iskaiciuota Sir-
dies veikla per 10 minuciy pertrauka tarp kéliniy.
Tirtos rankininkés izaid¢jos Sirdies tvinksniy (be
SSD per pertrauka tarp kéliniy) minimalios reiks-
mes rodiklis (8276) 1000 tvinksniy maZesnis negu
nustatytas minéty tyréjuy, tac¢iau atitinka (10906)
didziausia reikSme (10800).

Didelio meistriSkumo Lietuvos rankininkeés
izaidéjos SSD intensyvumo kaitos ribos rungtyniy
metu atitinka pateiktas dar prie§ dvideSimt mety
(Alexander, Boreskie, 1989), tokios pacios buvo
ir prie§ desimti mety (Lup, Seriacopi, 1996), ta-
¢iau nustatyta kaitos amplitudé kur kas mazesné
(£ 3,5 tv. / min) nei minéty tyréju (+ 60 tv. / min).
Vadinasi, reikéty manyti, kad Siuolaikinis rankinis
reikalauja vienody dideliy pastangy visy rungtyniy
metu. Vieni tyréjai tyré tik SSD kaita, kiti — ben-
dra Sirdies veikla, todél néra galimybiy tiksliai
nustatyti retrospektyviniy rankinio rungtyniy in-
tensyvumo kaitos ypatumy. Rankinio rungtyniy
intensyvumo kaitos ypatumy analizé sudétinga
dar ir d¢l to, kad literatiiroje neaptinkama Sirdies
veiklos ypatumu priklausomumo nuo rungtyniy
baigties duomeny.

Sporting sékme daznai lemia pramanksta, to-
dél svarbu nustatyti, ar pramankstos metu SSD
intensyvumas turéty biiti artimas rungtyniy metu
pasiektam, ar turéty ji virSyti (Beecher, 2007)?
Kyla ir kitokio pobtidzio klausimy: kada pradéti
intensyvinti pramanksta, kad organizmas spétu
atsigauti iki rungtyniy pradzios; kiek laiko po
pramankstos reikéty skirti organizmui atsigau-
ti? Rankininky pramanksta uzima tiek pat laiko,
kaip vienas rungtyniy kélinys (30 min), taciau
SSD kinta nevienodai. J. Skerneviéius (1997)
teigia, kad pramanksta galéty testis 20—30 min,
po jos reikéty ilsetis iki 15—20 min, nes, pasak
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autoriaus, trumpai ilsintis nespéjama visiskai at-
sigauti, sukaupti energiniy medziagu, pasalinti
suaktyvéjusios medziagy apykaitos produkty, o
pramankstos trukmé labai priklauso nuo varzy-
binés veiklos specifikos. Visgi rankininkai tokios
metodikos niekada netaiko — jiems po pramanks-
tos poilsiui licka mazdaug 5 minutés (Czerwinski,
1996). Pries visas rungtynes tiriama rankininké po
pramankstos ils¢josi penkias minutes, per kurias
turéjo pasikeisti apranga ir buvo pristatoma. Kai
pramankstos pabaiga buvo suintensyvinta — rung-
tynés pralaimétos, kitu atveju, kai penkias minutes
manks§tinantis intensyvumas buvo mazinamas,
rungtynés laimétos. Galima teigti, kad pastarasis
pramankstos modelis priimtinesnis, taciau tai tik
prielaidos — désningumus patvirtinti gali tolesni
tyrimai.

Tiriamosios Sirdies veikla per pralaimétas
rungtynes buvo intensyvesné negu per laimétas.
Tai galéjo lemti varzoviy meistriSkumas, nes pen-
kerios rungtynés buvo zaistos su aukStesng vieta
turnyringje lenteléje uzimanciomis komandomis
(trys 18 penkiy rungtyniy Zaistos finaliniame etape)
ir visus penkis kartus pralaiméta. Galima manyti,
kad SSD intensyvumas priklauso nuo rungtyniy

rango ir atsakomybés (Fernandez et al., 2006), kuri
dél psichinés itampos galéty turéti didesni poveiki
Sirdies veiklai nei atlieckamy veiksmy dydis.

Atlikti tyrimai skatina nustatyti pramankstos
intensyvumo, jos kaitos ir rungtyniy veiksmingos
pradzios bei rungtyniy sékmingos pradzios, Sir-
dies veiklos intensyvumo, jos kaitos ir rungtyniy
sekmés sasajas.

ISVADOS

1. Didelio meistriSkumo rankininkés {zaidéjos in-
tensyviausia Sirdies veikla nustatyta per pirma
rungtyniy kélinj (180 £ 4 tv. / min; i§ viso —
4717 £ 788), nedaug mazesné (p > 0,05) — per
antra (176 + 3 tv. / min; 4633 + 772), maziau-
sia — pramankstos metu (149 £ 14 tv. / min;
4626 + 350).

2. Nedidelé sirdies intensyvumo kaitos amplitude
(£ 3,5) abiejy kéliniy metu rodo, kad Siuolaiki-
nis rankinis yra dinamiskas ir reikalauja atitin-
kamo rankininkiy fizinio parengtumo.

3. Bitini tolesni tyrimai, patvirtinantys pramanks-
tos pabaigoje mazinamo intensyvumo ir rungty-
niy baigties sasajas.
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ALTERATION OF HEART RATE INTENSITY DURING MATCH OF
HIGH-PEAK PERFORMANCE PLAYMAKER IN HANDBALL

Gintaré Onusaityté, Antanas Skarbalius
Lithuanian Academy of Physical Education, Kaunas, Lithuania

ABSTRACT

The aim of the study was to determine the alteration of heart rate intensity during the match of high-peak
performance playmaker in handball. The object of the study was the intensity of female handball player’s
physical loads during the match.

During ten matches of the Lithuanian female championship in 2006—2007, the heart rate of the
playmaker was recorded. The heart rate was recorded in a period of 5 seconds by a pulse meter “Polar
S6101” (Finland) and analyzed further with Microsoft Excel program. The data of the heart rate performance
were registered starting with the warm-up till the end of the match and after it. The objectives of the study
were to determine the heart rate intensity during the warm up, the first and the second half of the game of
a high-peak playmaker in handball and to compare the intensity between warm up, the first and the second
half-times to the result of the match.

The total heart rate of the high-peak performance playmaker averaged 9354 + 884 beats during the match.
The minimal amount heart rate during the match of the female playmaker was 1000 beats lower (8276), but
it was adequate to the highest ones (10906). The intensity change limits of the heart rate of the high-peak
playmaker were similar to those determined twenty years ago and remained like that for over ten years (in
1996), but the change amplitude decreased dramatically from + 60 beats / min™', as were determined by
the previously mentioned research, to the + 3.5 beats / min"' — as this study showed. The heart rate of the
playmaker in handball was the highest during the first half (from 147 to 193 beats / min™"), lower during
the second half of the game (from 141 to 192 beats / min™') and the lowest during the warm-up (from 82
to 191 beats / min™). The findings suggest that the physiological demands of playmaker during the whole
match are highly emphasized because of the very low variation of the heart rate standard deviation (+ 3.5).
When intensity of loads was decreased at the end of the warming-up, the matches were successful. Further
research is needed in order to study this phenomenon.

Keywords: female handball, heart rate, alteration of heart rate intensity.
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IVAIRAUSVMEISTRléKUMO IR AMZIAUS KREPSININKIU
FIZINIO ISSIVYSTYMO, FIZINIY GALIY BEI FUNKCINIY
RODIKLIU LYGINAMOJI ANALIZE

Riitenis Paulauskas, Juozas Skernevicius, Rasa Paulauskiené
Vilniaus pedagoginis universitetas, Vilnius, Lietuva

Riitenis Paulauskas. Biomedicinos moksly daktaras. Vilniaus pedagoginio universiteto Sporto metodikos katedros docentas. Moksliniy tyrimy
kryptis — didelio meistriskumo sportininky rengimo valdymas.

SANTRAUKA

Tikslas — nustatyti 16 mety ir didelio meistriskumo krepSininkiy fizinj iSsivystymaq, fizinj bei funkcini pajéguma, atlikti
rodikliy lyginamqjq analize.

Tyrimo metu nustatéme: igj, kiino mase, kiino masés indeksq (KMI), plastaky statine jégq, gyvybini plauciy tiri
(GPT), riebaly ir raumeny mase bei jy indeksq (RRMI). Tirdami fizines ir funkcines galias nustatéme: vienkartinj
raumeny susitraukimo galingumq (VRSG), anaerobinj alaktatinj raumeny galingumq (AARG), 30 s darbo veloergo-
metru misry anaerobinj alaktatinj-glikolitini raumeny galingumq (AAGRG). Vikrumq tyréme ,, Sesiakampio * testu.
Tiriant psichomotorines funkcijas nustatytas psichomotorinés reakcijos laikas (PRL) ir judesiy daznis (JD) per 10 s.
Kraujotakos ir kvépavimo sistemy funkcinis pajégumas vertintas pagal Rufjé indeksq.

Tyrimo rezultatai apdoroti matematinés statistikos metodais: apskaiciuotas aritmetinis vidurkis (X ) ir reprezenta-
ciné paklaida (Sx ), standartinis nuokrypis (S). Taip pat pateikti didziausias ir maZiausias rodikliai. Apskaiciuotas
aritmetiniy vidurkiy skirtumo patikimumas taikant dispersinés analizés metodq ir nustatant F kriterijy. Norint vaiz-
dziai palyginti atskiry zaidéjy ir grupiy jvairius rodiklius, duomenys standartizuoti ir sudaryti normalizuoty rodikliy
profiliai.

Tyrimas parodé, kad jau 16 mety krepsininkés savo igiu ir kitno mase nesiskiria nuo didelio meistriskumo komandos
zaideéjy. Visgi jos atsilieka plastaky jéga ir turi didesne kiino riebaly mase.

Santykinis VRSG rodiklis suaugusiy zaidéjy yra kur kas didesnis negu jauny krepsininkiy. Suaugusiyjy AARG bei
AAGRG rodikliai taip pat buvo geresni nei jauny krepSininkiy, taciau vikrumas abiejy grupiy skyrési nepatikimai.

Psichomotorinés reakcijos laiko rodikliai tarp grupiy reiksmingai nesiskyré, taciau judesiy daznis didelio meistris-
kumo Zaidéjy buvo didesnis.

Abiejy grupiy zaidéjy kraujotakos ir kvépavimo sistemy funkciniai rodikliai geri. Jauny krepsininkiy Rufjé indekso
rodikliai patikimai nesiskyré nuo suaugusiyjy.

Rezultatyviausia didelio meistriskumo komandos zaidéja didesnio nei kitos fizinio ir funkcinio pajégumo, jos VRSG
ir AARG rodikliai ypac geri.

RaktaZodZiai: motery krepsinis, fizinis pajégumas, galingumas, raumeny masé, jéga, funkcinis pajégumas, vikru-
mas.

[VADAS

auny zaidéjy patekimas i didelio meistriSkumo  treniruotumo kaitos kontrolé ir veiksminga ren-

komandas priklauso nuo daugelio veiksniy.

Vienas i§ esminiy rodikliy — juy fizinis i$si-
vystymas ir fizinis pajégumas. Merginy krepS$inis
Lietuvoje néra toks masiskas kaip vaikiny ir ju
pasiekty pergaliy tarptautinése varzybose skaicius
yra mazesnis. KrepSininkiy meistriSkumo raida
lemia tikslinga atranka, kvalifikuotas ugdymas,

gimo korekcija (Krause et al., 1999; Goldstein,
2002; Karoblis, 2005; bormaputok, 2005).
Daugeli mety Lietuvos olimpinis sporto cen-
tras (LOSC) rengia jaunas krepsininkes, kurios
nuolat stebimos mokslininky ir mediky, taciau apie
didelio meistriSkumo komandas ir netgi Lietuvos
nacionalinés rinktinés zaidéjas mokslinés infor-
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macijos turime nedaug. Akivaizdu, kad jauny ir
suaugusiy sportininkiy kai kurie fizinio iSsivysty-
mo, fizinio ir funkcinio pajégumo rodikliai skiriasi
(Bompa, 1999; Joy, Macintyre, 2001; Stasiulis,
Zachovajevas, 2007). Taciau kuriuo laikotarpiu
ir kokiy rodikliy skirtumas yra pats ryskiausias,
tyrinéta nepakankamai.

Lieka aktualu istirti, kaip skiriasi ne tik soma-
tiniai fizinio i$sivystymo rodikliai, bet ir zaidéjuy
fiziniai, funkciniai gebéjimai. Tai svarbu zinoti
pereinant i§ merginy | motery komandas. Spresda-
mi §ia problema tyréme jaunas LOSC krepsininkes
ir pajégiausios Lietuvos motery krepSinio koman-
dos Vilniaus TEO zaidéjas.

Tyrimo tikslas — istirti 16 mety ir didelio
meistriSkumo krepsininkiy fizinj iSsivystyma, fizi-
ni, funkcini pajéguma, atlikti lyginamaja analizg.

TYRIMO ORGANIZAVIMAS IR
METODAI

Tirtos jaunos (16 mety amziaus) krepSininkeés
(n = 13) ir motery Eurolygos varzyby zaidéjos
(n = 15). Krepsininkiy fizinis i§sivystymas tirtas
atliekant antropometrinius, fiziometrinius matavi-
mus ir naudojant standarting metodika (Skernevi-
¢ius ir kt., 2004). Tyrimu nustatyta:

e Ugis.

e Kiino masé, kiino masés indeksas (KMI).

e Plastaky statinés jégos rodikliai.

e Gyvybinis plauciy tiiris (GPT).

e Riebaly ir raumeny masé ir ju indeksas

(RRMI) (Juocevicius, Guobys, 1985).

Fizinés galios tirtos nustacius:

e Vienkartinj raumeny susitraukimo galinguma
(VRSG) (Bosco et al., 1983).

e Anaerobinj alaktatini raumeny galinguma
(AARG) (Margaria et al., 1966).

e 30 s darbo veloergometru — misry anaerobi-
nj alaktatini-glikolitini raumeny galinguma
(AAGRG) (Dotan, Bar-Or, 1983).

Vikrumas tirtas ,Seéiakampio“ testu — matuo-
tas laikas, sugaiStas Suoliuojant tris ratus uz visy
sta¢iakampio krastiniy (Brittenham, 1998).

Psichomotorinés funkcijos tirtos nustacius
psichomotorinés reakcijos laika (PRL) ir judesiu
dazni (JD) per 10 s.

Kraujotakos ir kvépavimo sistemy funkcinis
pajégumas vertintas pagal Rufjé indeksa (lepep,
1973), taip pat matuotas pulso daznis ramybés
blisenoje, ortostazés metu, reaguojant i standartinj
fizini krivi (atliekant 30 pritipimy per 45 s) ir
atsigaunant per 1 min.

Tyrimo rezultatai apdoroti matematinés statis-
tikos metodais: apskai¢iuotas aritmetinis vidurkis
(X), reprezentaciné paklaida (SX), standartinis
nuokrypis (S). Taip pat pateikti didziausias ir
maziausias rodikliai. Apskai¢iuotas aritmetiniy
vidurkiy skirtumo patikimumas taikant dispersi-
nés analizés metoda, nustacius F kriterijy. Norint
vaizdziai palyginti atskiry zaidéjy ir grupiy ivai-
rius rodiklius, duomenys standartizuoti ir sudaryti
normalizuoty rodikliy profiliai (Gonestas, Striel-
¢itinas, 2003).

REZULTATAI

IStyrg abieju grupiy sportininkes nustatéme,
kad juy somatiniy fizinio iSsivystymo rodikliy vi-
durkiai — Ggis ir kino masé patikimai nesiskyré.
Taciau 1 lenteléje pateikti duomenys rodo, kad
jauny krepS$ininkiy riebaly masé buvo statistiskai
patikimai didesné (p < 0,001). Abiejy grupiu GPT
rodikliai patikimai nesiskyre. Sioje lenteléje taip
pat pateikiama ir plastaky statiné jéga. Suaugusiy
zaid¢jy desinés plastakos jéga vidutiniSkai sieké
4,73 kg (p < 0,04), kairés — 4,29 kg (p < 0,007)
didesné negu jauny.

Fizinio pajégumo tyrimas parodé (2 lent.), kad
zaidziant krepS$inj ypac svarbis Suolio aukscio
rodikliai: didelio meistriskumo zaidéjy — viduti-
niskai 44,6 cm, jauny — tik 37,54 cm (p < 0,001).
Pasispyrimo greicio rodikliai Suolio metu tarp gru-
piu skyrési mazai (p > 0,05). VRSG santykinis ro-
diklis suaugusiy zaidéjy buvo didesnis negu jauny
(p <0,03). Ypac didelis AARG rodikliy skirtumas.
Vyresniy zaidéjy santykinis AARG — 1,31 W/ kg
didesnis negu jauny (p < 0,005).

Misrus anaerobinis alaktatinis-glikolitinis rau-
meny galingumas atliekant 30 s darba ergome-
tru buvo didesnis vyresnés grupés sportininkiy
(p <0,01).

Judesiy daznis per 10 s didelio meistriSkumo
krepsininkiy yra statistiSskai patikimai didesnis
(p < 0,002) negu jauny zaidéjy, taciau psicho-
motorinés reakcijos laikas tarp grupiu vidurkiy i§
esmés nesiskyreé.

Abieju grupiy vikrumo rodikliy vidurkiai sta-
tistiskai nesiskyré (p > 0,05).

Tiriant kraujotakos ir kvépavimo sistemy funk-
cini pajéguma matyti (1 pav.), kad pulso daznis
ramybés biisenoje didelio meistriSkumo krepsi-
ninkiy vidutiniskai sieké 56,27 tv. / min, jaunimo
komandos zaidéjy — 69,62 tv. / min, skirtumo tarp
grupiy vidurkiy patikimumas — p < 0,01. Pulso
reakcijos i standartinj fizini kriivi rodikliai abiejy
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1 lentelé. Suaugusiy ir jauny krepSininkiy fizinio iSsivystymo duomenys

Ki Plastaky jéga, kg
ino .
Tiriamosios Rodikliai | Ugis,em | masé, | Vb Gpr,1 | Riebalu | Raumeny | p o,
kg kg / m D K masé, kg | masé, kg
X 182,53 | 73,07 21,91 40,73 39,67 4,51 9,31 39,59 4,46
. Sx 1,68 2,26 0,45 1,61 1,23 0,12 0,64 1,30 0,27
Suaugusios krep-
$ininkés S 6,50 8,75 1,73 6,24 4,78 0,47 2,49 5,04 1,04
Min 170,00 | 60,50 18,90 25,00 28,00 3,80 5,20 30,80 3,09
Max 194,00 | 86,00 24,60 46,00 45,00 5,40 14,10 47,40 6,98
X 181,31 | 71,35 21,52 36,00 34,38 4,38 13,38 37,63 3,10
Jaunos krepginin- Sx 2,53 2,51 0,45 1,41 1,32 0,11 0,68 1,42 0,30
kés S 9,10 9,06 1,64 5,08 4,75 0,41 2,47 5,11 1,07
Min 165,50 | 56,00 18,00 28,00 28,00 3,80 7,40 29,20 2,27
Max 195,00 | 91,50 24,40 47,00 45,00 5,20 16,30 47,40 6,04
o F 0,171 0,261 0,359 4,745 8,557 | 0,524 | 18,822 1,042 11,669
Patikimumas
p 0,682 0,614 0,554 0,039 0,007 | 0,476 0,001 0,317 0,002
2 lentelé. Suaugusiy ir jauny krepSininkiy fizinio bei funkcinio pajégumo tyrimy duomenys
Suolio | Atsi VRSG AARG AAGRG
uolio sisp. .
Tiriamosios | Rodikliai | auks- | laikas, w PRL, J-d., Vlkvrumas, RI
tis, cm ms | W/kg w W/ kg w 30's vid. ms k./10s | 18 Suol./s
X 44,60 202,80 | 21,86 | 1601,07 | 14,77 | 1080,33 | 526,40 | 178,87 | 82,47 13,16 541
. Sx 1,28 6,96 | 0,93 90,31 0,31 42,22 13,75 2,82 2,13 0,44 0,97
Suaugusios
krepSininkés S 4,94 | 26,95 | 3,61 | 349,75 | 1,21 | 163,54 | 53,24 | 10,91 8,25 1,69 3,75
Min 35,00 | 161,00 | 16,86 | 1064,00 | 12,90 | 900,00 | 407,00 | 157,00 | 72,00 11,06 0,00
Max 55,00 | 253,00 | 28,24 | 2428,00 | 16,60 | 1374,00 | 628,00 | 195,00 | 96,00 17,44 11,60
X 37,54 197,69 | 18,91 | 1341,69 | 13,46 | 955,08 | 460,38 | 163,22 | 73,31 13,04 7,97
Sx 1,36 7,41 0,88 | 68,78 | 0,29 | 26,14 21,41 13,98 1,48 0,24 1,00
Jaunos
krepsininkés S 491 | 26,73 | 3,17 | 247,99 | 1,03 94,24 77,19 | 50,39 5,33 0,86 3,60
Min 24,00 | 163,00 10,59 | 784,00 | 11,27 | 789,00 | 292,00 | 1,81 65,00 11,16 3,60
Max 44,00 | 268,00 | 21,86 | 1649,00 | 14,90 | 1148,00 | 565,00 | 191,00 87,00 14,19 16,00
. F 14,313 | 0,252 | 5,203 | 4,971 | 9,352 | 5,906 7,098 | 1,380 | 11,752 0,053 3,356
Patikimumas
P 0,001 | 0,620 | 0,031 | 0,035 | 0,005 | 0,022 0,013 | 0,251 | 0,002 0,820 0,078

grupiy taip pat buvo skirtingi (p < 0,02). Vyresniy
zaidéjy pulsas padidéjo iki 133,47 tv. / min, jau-
nesniy — iki 145,08 tv. / min. Po kriivio vyresniy
zaidéju pulso daznis grizo i pradini lygi grei¢iau
negu jaunesniy (p < 0,05). Dauguma abiejy grupiy
Sirdies ritmo rodikliy buvo skirtingi, Rufjé indek-
sas didelio meistriSkumo zaidéjy — 5.4, jauny —
7,9, taciau esant didelei rodikliy sklaidai statistis-
kai patikimo skirtumo neuzfiksuota (p > 0,05).

REZULTATU APTARIMAS

Daugelis autoriy yra tyrg ne tik zmogaus au-
gimo, brendimo chronologija, bet ir adaptacijos
prie fiziniy kriviy ypatumus. KrepSinio zaidimo

fiziniai kriiviai yra specifiniai. Fizinio kravio ir
amziaus poveikis daznai yra susij¢s su morfologi-
niais ir fiziologiniais rodikliuy pokyc¢iais (Malina,
Bouchard, 1991). Nustatyta, kad 16 mety amziaus
krep$ininkés savo tigiu ir kiino mase jau prilygsta
didelio meistriSkumo komandos zaidé¢joms, ta-
¢iau smarkiai skiriasi plaStaky statiné jéga. Tyri-
mas rodo, kad S§is rodiklis didéjant meistriSkumui
sparciai kinta. Riebaly masés dydis yra svarbus
daugeliui Zmogaus gyvybiniu procesy. Per maza
riebaly masé gali trukdyti normaliam vystymuisi,
per didelé — apsunkina fizing veikla (Dadeliené,
2008). Tirtos suaugusios zaidéjos skyrési nuo
jauny mazesne riebaly mase ir didesniu raumeny
kiekiu, todél didelio meistriSkumo krep$ininkiy
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RRMI yra didelis, jauny — vidutinis (Skernevi¢ius
ir kt., 2004).

Vienas i$ svarbesniy krepsinio zaidéjy pareng-
tumo rodikliy yra Suolio aukstis. Jauny krepsi-
ninkiy $is rodiklis net 7,1 cm mazesnis negu su-
augusiy. Auksciau pasokant galima turéti didesni
pranasuma zaidimo metu, todél tyrimo rezultatai
leidzia teigti, kad jaunos krepSininkés turéty dau-
giau démesio skirti Suolio auks¢io didinimui.

Labai informatyvus yra VRSG tyrimas. Jis
parodo greitai susitraukianc¢iy skaiduly procen-
tini skaic¢iy (Bosco et al., 1983), taip pat spor-
tininkiy galimybe ne tik aukstai paSokti bet ir
greitai pasispirti. Manome, kad didelio meistris-
kumo komandos zaid¢jy vidutinis VRSG rodiklis
21,86 W / kg yra nepakankamas, o jauny krepsi-
ninkiy (18,91 W / kg) yra mazas (Stonkus, 2002).
Tai leidzia daryti prielaida, kad Sios ypatybés

ugdymui, ypa¢ jaunimo komandose, démesio ski-
riama nepakankamai.

Kaip vienas pagrindiniy zaidéjy fizinio pa-
jégumo rodikliy yra anaerobinis alaktatinis rau-
meny galingumas. Greituma treniruojanciy mo-
tery Sis rodiklis gali siekti nuo 16 iki 20 W / kg
(Skernevicius ir kt., 2004). Nors zaidziant krep-
$inj vyrauja ivairios greitumo poreiskio formos,
motery AARG sieke tik 14,77 W / kg, merginy
1,31 W/ kg (p < 0,005) mazesnis.

Misrus AAGRG rodiklis zaidziant krepsini 30 s
taip pat informatyvus. Krepsinio zaidimo taisyklés
leidzia kontroliuoti kamuolj 24 sekundes. Per ta
laika Zzaidé¢jai atlieka kelis greitéjimus, kartotinius
Suolius, bégimus keiciant krypti ir pan. Tokiai Zai-
dimo veiklai svarbiis geri AAGRG rodikliai. IStyre
abiejy grupiy krepSininkes matome, kad jaunos
zaidéjos smarkiai atsiliecka nuo suaugusiy.
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Suaugusiy zaidéjy daug geresni judesiy daznio
rodikliai, parodantys CNS paslankuma, o abieju
grupiu psichomotorinés reakcijos laiko vidurkiai
patikimai nesiskyré ir buvo vidutinio lygio. Nors
kai kurie autoriai teigia, kad zaidimuy sportas vei-
kia PRL, taciau kiti skirtumy tarp didelio meistris-
kumo sportininky ir jauny nesportuojanciy zmoniy
nepastebéjo (Skernevicius ir kt., 2004; Dadeliené,
2008).

Sportininky organizmui adaptuojantis prie fi-
ziniy kraviy didéja Sirdies ertmé ir sistolinis tiiris,
0 pulsas ramybés biisenoje ir po fizinio kravio
darosi retesnis (Astrand, Rodahl, 1986; Ehsani et
al., 1991). Nustatg Rufjé indeksg galime teigti, kad
abiejy grupiy zaidéjy kraujotakos ir kvépavimo
sistemos funkcinis pajégumas yra didelis. Taciau
i§ 1 pav. matyti, kad didelio meistriSkumo krepsi-
ninkiy pulso daznis ramybés biisenoje yra retesnis,
standartinio fizinio kriivio metu — mazesnis, 0
atsigaunant — retesnis.

Standartizavus abieju grupiy ir naudingiausios
Eurolygos varzybuy krepsSininkés C. L. rodiklius ir
sudarius ju profilius matyti (2 pav.), kad grupiu
standartizuoti rodikliai skiriasi. Ypac¢ isryskéjo
didelis zaid¢jos C. L. trumpo raumeny darbo ga-
lingumo rodikliy skirtumas. Jos Suolio auks¢io, pa-
sispyrimo grei¢io ir VRSG rodikliai daug geresni
negu visy tiriamyjy. AARG yra taip pat didesnis
ir net per 1,38 standartinius nuokrypius (S) yra

nutolgs nuo abiejy grupiy vidurkio. Sis tyrimas
leidzia manyti, kad geri fizinio pajégumo rodikliai
lemia puikius asmeninius rezultatyvumo rodiklius
varzybose. Dideli VRSG ir AARG rodikliai, sude-
rinti su zaidimo technika, suteikia pranaSumo pries
varzovus tiek puolant, tiek ginantis.

ISVADOS

1. 16 mety krepSininkés savo figiu ir kiino mase
nesiskiria nuo didelio meistriSkumo komandos
zaidéju. Taciau jos atsilicka plastaky jéga, ju
ktino riebaly masé didesné.

2. Santykinis VRSG rodiklis suaugusiy zaidéjuy
yra kur kas didesnis negu jauny krepS$ininkiy.
Taip pat AARG ir AAGRG rodikliai vyresniy
buvo geresni nei jauny krepSininkiy. Abiejuy
grupiy vikrumo rodikliai skyrési nepatikimai.

3. Psichomotorinés reakcijos laiko rodikliai tarp
grupiy patikimai nesiskyre, taciau judesiy daznis
didelio meistriSkumo zaidéjy buvo didesnis.

4. Abieju grupiy zaidéjy kraujotakos ir kvépavimo
sistemos funkciniai rodikliai buvo geri, jauny
krepsininkiy Rufjé indeksas patikimai nesisky-
ré nuo suaugusiy zaidéjuy to paties rodiklio.

5. Rezultatyviausia didelio meistriSkumo koman-
dos zaidéja yra geresnio fizinio ir funkcinio
pajégumo, jos VRSG ir AARG rodikliai ypac
geri.
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COMPARATIVE ANALYSIS OF PHYSICAL DEVELOPMENT
LEVEL, PHYSICAL CAPACITY AND FUNCTIONAL INDICES
OF FEMALE BASKETBALL PLAYERS OF DIFFERENT
PERFORMANCE LEVELS AND DIFFERENT AGE

Riitenis Paulauskas, Juozas Skernevicius, Rasa Paulauskiené
Vilnius Pedagogical University, Vilnius, Lithuania

ABSTRACT

The aim of the research was to evaluate physical development, physical and functional capacity of
women basketball players aged 16 years and women basketball players of high performance level and to
carry out a comparative analysis of their indexes.

Height, body mass, body mass index (BMI), static hand power, vital lung capacity (VLC), fat and muscle
mass index (FMMI) were measured in this research. Single muscular contraction power (SMCP), anaerobic
alactic muscular power (AAMP) and mixed anaerobic alactic glycolytic muscle power (AAGMP) with applied
30 s veloergometer test were established aiming to perform the analysis of physical and functional power.
Agility Hexagon test was performed too. The duration of psychomotoric reaction (DPR) and movement
frequency (MF) in 10 s were established aiming to analyse psychomotoric functions. Functional capacity
of blood circulation and respiratory systems was estimated by the Roufier index. The results of the research
were processed employing the methods of mathematical statistics: arithmetic average (X), representative
bias (SX) and statistic deviation (S) were calculated. Max and min indexes were also represented. The
method of dispersive analysis (ANOVA), after establishing F parameter, was used to evaluate reliability of
differences between indexes. The data was standardized and profiles of normalized indexes were formed for
various indexes of individual players and groups for further profile comparison.

The research demonstrated that women basketball players aged 16 years did not already make a contrast
with high performance team players as to the indexes of height and body mass. But they lagged behind with
their hand power and distinguished themselves by greater body fat mass.

It was established that relative index of SMCP of high performance players was considerably higher
than of younger players. However, there was no statistically reliable difference between the agility indices
of both groups.

The duration of psychomotoric reaction did not give any reliable difference between these two groups,
but movement frequency of high performance players was higher.

The players of both groups had good functional indexes of blood circulation and respiratory systems,
and Roufier index of younger athletes did not make a contrast with the one of high performance players.
The highest-scoring player of high performance had remarkably better physical and functional capacity and
had especially good SMCP and AAMP indexes.

Keywords: women basketball, physical capacity, power, muscle mass, strength, functional capacity,
agility.
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FIZISKAT AKTYVIU ASMENU, GREICIO IR ISTVERMES
SAKU SPORTININKY KVEPAVIMO RODIKLIAI RAMYBES
METU IR NUOSEKLIAI DIDINANT KRUV]

Arvydas Stasiulis, Audrius Kilikevi¢ius, Loreta Dubininkaité,
Tomas Venckiinas, Sandra Raubaiteé
Lietuvos kiino kultiros akademija, Kaunas, Lietuva

Arvydas Stasiulis. Profesorius biomedicinos moksly daktaras. Lietuvos kiino kulttros akademijos Taikomosios fiziologijos ir kineziterapijos
katedros vedéjas. Moksliniy tyrimy kryptis — sportininky aerobinio pajégumo tyrimas.

SANTRAUKA

Tyrimo tikslas — palyginti fiziSkai aktyviy asmeny, greicio ir istvermés Saky sportininky kvépavimo rodiklius ramybés
biisenoje ir nuosekliai greitéjancio bégimo metu.

Buvo tiriami 19—30 mety amZiaus fiziSkai aktyviis asmenys (n = 11, VOspax — 49,95 (7,53)), istvermés (n = 11,
VOipax — 67,91 (5,24)) ir greicio (n = 11, VOoye — 56,53 (5,10)) Saky sportininkai.

Kvépavimo ir dujy apykaitos rodikliai buvo registruojami naudojant nesiojamq dujy analizatoriy ,, Oxycon Mobile
(Jaeger, Vokietija). Nuosekliai didinamas kritvis (NDK) buvo atliekamas bégtakiu LE 200 CE (VIASYS, Vokietija).
Po 3 min bégimo 7 km / h greiciu bégimo greitis kas 6 s buvo didinamas 0,1 km / h esant 1% takelio jkalnei. Pasiekus
20 km / h greiti kas 6 s toliau buvo didinama ikalné po 0,05%. Tarp grupiy kvépavimo funkcijos rodikliy (gyvybinés
plauciy talpos (GPT), forsuoto iskvépimo talpos (FIT), maksimalios valingos ventiliacijos (MVV) ir kt.) ramybés
metu reiksmingo skirtumo nebuvo. Visy grupiy tiriamieji, pasieke maksimaly kvépavimo tiri (KT) panaudodavo dau-
giau nei puse FIT, atitinkamai fiziskai aktyviis asmenys, istvermés ir greicio Saky sportininkai — jy KT,,,. siekdavo
57,75 (9,68), 55,14 (11,53) ir 53,71 (9,46)% FIT. Kritvio metu didziausias kvépavimo daznumas (KD) vidutiniskai
siekdavo 57,33 (15,96), 58,13 (22,56) ir 54,13 (15,92)% KD, pasiekto 10 s trukmés MVV metu. NDK metu istvermés
Saky sportininky santykiné plauciy ventiliacija ties ventiliaciniais slenksciais ir VE,q, didesné (p < 0,05) negu fiziskai
aktyviy asmeny. Tai jie pasiekia dazniau kvépuodami (p < 0,05).

Tyrimo metu nustatyta, kad kvépavimo funkcijos rodikliai ramybés metu tarp fiziSkai aktyviy asmeny, ilgyjy ir trumpyjy
nuotoliy bégiky nesiskiria, o istvermés Saky sportininky plauciy ventiliacijos ir kvépavimo daznio rodikliai didesni
nuosekliai didinamo kriivio metu.

RaktaZodZiai: plauciy ventiliacija, nuosekliai greitéjantis bégimas, sporto treniruotés poveikis.

[VADAS

eniai zinoma, kad atliekant fizinj kriivi plau-

¢iy ventiliacija (VE) padidéja. Tai leidZia

suaktyvinti raumeny metabolizma ir palai-
kyti organizmo homeostazg (Dempsey et al., 1990;
Haldane, Priestley, 1905). Did¢jant fizinio darbo
galingumui, VE taip pat didéja. Atliekant nuose-
kliai didinamo kriivio testus, pradzioje VE labiau
kinta dél kvépuojamojo tirio (KT) nei kvépavimo
daznumo (KD) didéjimo, veéliau KT stabilizuo-
jasi ar pradeda mazéti, todél tolesnj VE didéjima

palaiko spartesnis KD (Younes, Kivinen, 1984).
Néra tiksliai zinoma, ar maksimaliis kvépavimo
funkcijos rodikliy ramybés biisenoje ir nuosekliai
didinamo kriivio metu, plauciy ventiliacijos ir jos
sudedamuyjy daliy didéjimas priklauso nuo fizinio
pajégumo, treniruotumo ar jo specifikos (Folinsbee
et al., 1983; Mahler et al., 1991; Lucia et al., 1999;
Eastwood et al., 2001). Nustatyta, kad tik plaukiky
santykiniai (tigio atzvilgiu) kvépavimo funkcijos
rodikliai buvo reik§mingai didesni negu sausu-
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mos Saky sportininky ar nesportuojanciy asmeny
(Doherty, Dimitriou, 1997). Tiriant profesionalius
dviratininkus nustatyta, kad juy KT gali didéti viso
nuosekliai didinamo kriivio metu (Lucia et al.,
1999), o esant maksimaliaiVE (VE,,,) kvépuoja-
ma dazniau (Folinsbee et al., 1983). Manoma, kad
padidinus kvépavimo sistemos pajéguma galima
pagerinti sportinius rezultatus be reikSmingy mak-
simalaus deguonies suvartojimo (VOa,.x) poky¢iy
(Boutellier et al., 1992; Inbar et al., 2000). Paste-
béta, kad dél adaptacijos prie fiziniy kriiviy, esant
tai paciai VE, KT padidéja, o KD sumazéja (Ca-
saburi et al., 1987). P. R. Eastwood ir kt. (2001)
teigimu, tokie VE ir jos komponenty poky¢iai gali
biiti susije¢ su padidéjusia kvépavimo raumeny
jéga ir iStverme, mazesniu metaboliniu (acidozés)
poveikiu. Sio tyrimo tikslas — palyginti fiziskai
aktyviy asmeny, greicio ir iStvermés Saky sporti-
ninky kvépavimo rodiklius ramybés blisenoje ir
nuosekliai greité¢jancio bégimo metu.

TYRIMO METODAI IR
ORGANIZAVIMAS

Tiriamieji. Savanoriskai sutiko buti tiriami 33
vyrai, tarp ju 11 fiziSkai aktyviy ir toks pat skai-
¢ius iStvermeés (ilgyju ir vidutiniy nuotoliy bégimo,
sportinio ¢jimo, orientavimosi), grei¢io (trumpuju
nuotoliy bégimo, Suoliy i tolj) Saky sportininkai
(1 lent.). Maksimalaus deguonies suvartojimo ro-
dikliai tarp grupiy skyrési statistiskai reikSmingai
(p <0,001). Leidimas atlikti tyrima buvo gautas i$
Kauno regioninio bioetikos komiteto.

Tyrimo metodai. Antropometrija. Naudojant
specialy figio matuoklj ir kiino kompozicijos ana-
lizatoriu ,,TBF-300* (Japonija) buvo nustatytas
tiriamyjy tgis ir kiino svoris.

Spirometrija ir kvépavimo dujy apykaitos ma-
tavimas. Norint jvertinti tiriamyjy plauciy funkci-
nius (gyvybinés plauciy talpos (GPT)), forsuoto
iskvépimo talpos (FIT), maksimalios valingos
ventiliacijos (MVV) ir kt.), kiekvieno kvépavimo
ciklo dujy apykaitos (VO,, VCO,) ir kvépavimo
rodiklius (VE, KT, KD) ramybés biisenoje ir krii-
vio metu, naudotas nesSiojamas dujy analizatorius
,»Oxycon Mobile“ (Jaeger, Vokietija). Pries kie-
kviena testavima prietaisas buvo kalibruojamas

naudojant standarting gamintojy procediira ir Zi-
nomos koncentracijos dujy misini.

Pulsometrija. Tyrimo metu visy tiriamyjy Sir-
dies susitraukimy daznis (SSD) 5 sekundziy inter-
valais buvo registruojamas pulso matuokliu ,,Polar
S810* (Suomija).

Nuosekliai didinamo kriivio testas. Testo pra-
dzioje pirmas 3 min tiriamieji bégdavo pastoviu
7 km / h greiciu esant 1% ikalnei, paskui kas 6 s
bégtakio juostos sukimasis buvo nuosekliai didina-
mas po 0,1 km / h iki 20 km / h greicio. Kai tiria-
masis pasiekdavo pastovy 20 km / h greiti, ikalné
pradedama didinti (0,05% kas 6 s). Tiriamasis
testa nutraukdavo, kai dél nuovargio nebegalédavo
toliau bégti.

Maksimalaus deguonies suvartojimo ir ven-
tiliaciniy slenksciy nustatymas. Pagal deguonies
suvartojimo (VO,) ir darbo galingumo priklau-
somuma buvo nustatomas maksimalus deguonies
suvartojimas. Juo buvo laikoma didziausia 15-o0s
kriivio sekundziyVO, vidutiné reik§mé. Ventiliaci-
niai slenksciai buvo nustatomi pagal ventiliaciniy
deguonies (VE /VO,) ir anglies dioksido ekviva-
lenty (VE /VCO,) bei parcialiniy O, (PETO,) ir O,
(PETCO, ) slégiy iskvépimo pabaigoje priklauso-
muma nuo darbo galingumo. Darbo galingumas,
kai PETO,,VE /VO, pradeda didéti, o PETCO,,
VE /VCO, nekinta, buvo laikomas pirmu ventiliaci-
niu slenks¢iu (VeS;), antru (VeS,) — tas, kurj vir-
§ijus PETCO, pradeda mazéti, oVE/VO, — dar
spar¢iau didéti kartu didéjant VE /VCO, (Beaver
et al., 1986; Whipp, Ward, 1991).

Santykiniy reikSmiy ir procentinio indélio ap-
skaiciavimas. Rezultaty analizés metu naudotos
santykinés rodikliy reikSmés buvo gaunamos ab-
soliuc¢ia rodiklio reik§me padalijus i§ tiriamojo
k@ino svorio.

KT procentinis indélis { VE buvo apskaiéiuo-
jamas padidéjusio KT ir pradinio KT skirtuma
padauginus i padidéjusio KD, ir visa tai padalijus
i§ ventiliacinio prieaugio ir padauginus i§ Simto.
Simto procenty skirtumas su gautu rezultatu atitiko
KD procentinj indé¢li. Vertinant KT ir KD indéli
nuo 3-ios minutés iki VeS1, pradinémis reikSmé-
mis buvo laikomas 3-ios minutés paskutiniy 30 s
rodikliy vidurkis, o padidéjusias reikSmes atitiko
30 s vidurkis ties VeS1. Skai¢iuojant indélj tarp

1 lentelé. Tiriamyjy charakteristika

Tiriamllgjq Amzius, m. Svoris, kg Ugis, em VOinas . SSDma.”
grupé ml / kg / min tv. / min o L

Pastaba. Pateikti aritmetiniai vidur-

Kontroline | 25,82 (3,57) | 81,15 (14,37)1 | 183,45 (7,80) |49,95(7,53) |194,64(9,57) |kiai ir standartiniai nuokrypiai. * —

. . p < 0,001, lyginant su kontrolinés ir

Istvermés |24,27 (3,95) | 67,35 (3,84) 180,64 (6,23) [67,91 (5,24)* 192,06 (11,59) greitio, # — p < 0,05, lyginant su

Greitio 22,82 (2,48) 74,67 (5.80) | 182,91 (5,41) |56,53 (5,10)# | 192,96 (9,29) |kontrolinés, § —p < 0,01, lyginant su
iStvermeés grupiy rodikliais.
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ventiliaciniy slenksciy, pradiniu buvo laikomas vi-
durkis ties VeS1, o padidéjusios rodikliu reikSmés
atitiko vidurkj ties VeS2.

Tyrimo organizavimas. Pirmiausia visi ti-
riamieji buvo i$samiai supazindinami su tyrimo
protokolu ir gautas rastiskas sutikimas dalyvauti
jame. Skirtingy grupiy tiriamieji buvo testuojami
atsitiktine tvarka, jiems fiziskai darbingiausiu
paros metu. Prie§ testa tiriamyjy buvo praSoma
maziausiai 12 valandy nesportuoti, pakankamai
pailséti ir pavalgyti ne véliau kaip prie$ dvi tris
valandas iki testavimo. Viso tyrimo metu laborato-
rijoje buvo palaikoma 22—24°C oro temperatiira,
56% santykinis oro drégnumas.

Testavimy pradzioje buvo atlickama 4—>5 min
pramanksta LE 200 CE (VIASYS, Vokietija) bég-
takiu esant pastoviam 7 km / h greiciui ir 1%
ikalnei.

Pries nuosekliai didinamo kriivio (NDK) testa
buvo atliekami standartiniai plauciy funkcijos ty-
rimo testai sédint. Ju metu uzregistruota gyvybiné
plauciy talpa (GPT), forsuoto iSkvépimo, kvépimo
rodikliai ir maksimali valinga ventiliacija (MVV).
Norint nuosekliai didinamo kriivio metu nustatyti
plauciy ventiliacijos (VE) ir jos komponenty (KT,
KD) poky¢ius tarp fiziskai aktyviy asmeny, iStver-
meés ir grei¢io Saky sportininky, buvo atliekamas
NDK testas bégtakiu, kol tiriamasis visiSkai nu-
vargdavo. Viso NDK testo ir pasyvaus atsigavimo
(5 min) po jo metu buvo registruojami dujy apy-
kaitos ir kvépavimo rodikliai.

Matematiné statistika. Buvo apskaiciuojami
duomeny aritmetiniai vidurkiai ir standartiniai
nuokrypiai. Rodikliy reik§més tarp grupiu paly-

gintos taikant vieno veiksnio dispersing anali-
z¢. Pasirinktas statistinio reikSmingumo lygmuo
p <0,05.

REZULTATAI

Pritaikius vieno veiksnio dispersing analize
nustatyta, kad pagrindiniai kvépavimo funkcijos
rodikliai (2 lent.), uzregistruoti pries kriivi, tarp
tiriamy grupiy statistiSkai reik§mingai nesisky-
ré (p > 0,05). Santykinés rodikliy reikSmés (vie-
nam kg kiino svorio) taip pat nesiskyré (p > 0,05).
Nuosekliai didinamo kriivio metu maksimalios
(absoliucios ir santykings) tiriamyjy ventiliacijos
rodikliy (KT, KD) reik§més nesiskyré (p > 0,05).
Visy grupiy tiriamieji, pasiekg maksimaly kvépavi-
mo tiri (KT), panaudodavo daugiau nei pusg FIT,
o didziausias fiziskai aktyviy asmeny iStvermeés ir
greicio Saky sportininky kvépavimo daznumas (KD)
atitinkamai siekdavo 57,33 (15,96), 58,13 (22,56) ir
54,13 (15,92)% kvépavimo daznumo, pasiekto 10 s
trukmés MVV metu (3 lent.).

Skirtingais nuosekliai didinamo kriivio etapais
ivertinus panaudota kvépavimo rezerva (KR) nusta-
tyta, kad ties pirmu ventiliaciniu slenksciu visos trys
grupés panaudoja panasSia KR dalj. Toliau didinant
kraivi, i§tvermés Saky sportininkai daugiau panau-
doja KR nei kiti tiriamieji. Greicio Saky sportininky
KR skirtingais kruvio etapais panaudotas artimas
kontrolinés grupés reikSmeéms (1 pav.).

Vertinant plauciy ventiliacijos ir jos kompo-
nenty (KT, KD) pokyc¢ius NDK pradzioje, ties
VeS1, VeS2 irVE,,,,, buvo analizuojamos absoliu-
¢ios ir santykinés (vienam kg kiino svorio) rodikliu

2 lentelé. Maksimaliis kvépavimo funkcijos

Tiriamyjy grupés

rodikliai tiriamiesiems sédint

Pastaba. Pateikti aritmetiniai vidurkiai ir
standartiniai nuokrypiai.

3 lentelé. KTy ir KDyyax plauciy funkcijos
rodikliy atzvilgiu

Pastaba. Pateikti aritmetiniai vidurkiai ir
standartiniai nuokrypiai.

Kvépavimo funkcijos rodikliai

Kontroliné IStvermeés Greicio
GPT, 1 6,35 (0,62) 6,22 (1,17) 6,51 (1,15)
FVC,1 5,79 (0,44) 5,52 (0,70) 6,15 (1,02)
FEVI, 1 5,25 (0,39) 5,04 (0,50) 5,39 (0,82)
FEV1%PVC 90,98 (8,13) 91,69 (4,28) 88,02 (6,83)
PEF, 1/s 10,86 (1,20) 10,06 (1,51) 10,56 (1,49)
PIE,1/s 10,62 (1,84) 9,71 (1,81) 8,93 (2,34)
MVV, 1/ min 216,2 (24,25) 206,19 (32,16) |202,11 (29,88)
KTMVV, 1 2,13 (0,53) 1,91 (0,73) 1,90 (0,63)

KD MVV, 1 / min

107,94 (31,30)

119,85 (37.85)

113,52 (25,86)

Rodikliai

Tiriamyjy grupés

Kontroliné IStvermés Greicio
VT nax% FEV1 64,36 (15,07) 59,90 (10,34) 60,87 (12,24)
VT hax% VCmax 52,75 (8,83) 49,03 (7,54) 50,99 (7,92)
VT nax% FVC 57,75 (9,68) 55,14 (11,53) 53,71 (9,46)
VT nax / VT MVYV, kartai 0,64 (0,43) 0,81 (0,79) 0,81 (0,58)
VT nax / VT (ramybés), kartai | 2,98 (0,98) 3,28 (1,49) 2,72 (0,94)
BF .x% BF MVV 57,33 (15,96) 58,13 (22,56) 54,13 (15,92)
BF ,..x / BF (ramybés), kartai | 2,82 (1,45) 3,40 (1,48) 2,80 (0,93)
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4 lentelé. PV, KT ir KD abso-

Kriivi Triamyjy grupés e RV P
ruvnf) Rodikliai Kontroliné IStvermés Greitio llllCIOS. relksmes‘lr p?d,ld?pmas
etapai —. AT . . — . (kartais) ramybés atzvilgiu
Absoliucios | Padidéjimas | Absoliucios | Padidéjimas | Absoliucios | Padidéjimas
PV 53,93 2,97 41,91%* 3,14 49,60 2,74
(13,33) (0,85) (5,30) (1,92) (8,87) (1,13)
3 KT 2,07 1,46 1,36# 0,95 1,83 1,18
(0,52) (0,78) (0,25) 0,75) (0,23) 0,51)
KD 27,14 0,73 30,65 1,12 27,88 0,77
(6,14) (0,53) (5,62) (0,62) (6,00) (0,49)
PV 76,85 4,73 78,94 6,87 81,39 5,10
(12,93) (1,15) (9,80) (3,90) (13,83) (1,62)
2,59 2,07 2,05* 1,91 2,27 1,71
VeS KT > s s B > >
e (0,73) (1,03) (0,27) (0,87) (0,26) (0,61)
KD 31,67 1,07 39,30 1,70 36,52 1,33
(8,10) (0,90) (7,11) (0,76) (8,35) (0,71)
PV 109,52 7,15 118,24 10,66 115,15 7,60
(17,91) (1,51) (9,10) (4,82)* (17,83) 2,17)
2,91 2,49 2,58 2,67 2,68 2,18
V KT b 9 b 2 2 2
es, (0,63) (1,11) (0,17) (1,11) (0,30) (0,69)
KD 38,70 1,59 46,03 2,25 43,88 1,79
(7,55) (1,04) (3,67) (1,07) (8,90) 0.75) | o iaba. Pateikti aritmetiniai vi
astaba. Pateikti aritmetiniai vi-
PV 155,44 10,54 163,74 15,27 152,12 10,34 durkiai ir standartiniai nuokrypiai.
(23,57) (1,72) (16,78) (7,4D)# (15,62) (2,35) * — p < 0,05, lyginant su kon-
PV KT 2,74 2,26 2,65 2,84 2,78 2,32 trolinés, # — p < 0,05, lyginant
max (0,45) (0,74) (0,31) (1,50) (0,28) (0,79) su lfor}trolinés ir grei¢io grupiy
XD 56,89 2,73 61,88 3,32 55,39 2,55 | rodikliais.
(8,74) (1,36) (9,67) (1,47) (9,01) (0,90)
‘ M Kontrolinés M IStvermés IGreiéio‘ ! pav'. K(.)n‘trolir!és, i§‘tverr.nés ir greitio
90,96 grupiy tiriamyjy kvépavimo rezervas
100 (KR) skirtingais kriivio etapais
80 -
< e 45,18
= 43,91 43,64
&
%’ 40 -
2
20 -
0 ,
VeS1 VeS2 KR pax
Kravio etapai

reikSmes (4 lent.). Nustatyta, kad iStvermés Saky
sportininky plauciy ventiliacija didesné ties pirmu
(p <0,01), antru (p < 0,01) ventiliaciniu slenks¢iu,
lyginant rodiklius su kontroline grupe, ir didesné
tiesVE . (p < 0,01), lyginant su kontroline grupe
ir greicio Saky sportininkais. KT buvo panasus,
bet kvépavimo daznumas reik§mingai didesnis
(p < 0,05) istvermeés Saky sportininky. Palyginus
tiriamyjy absoliuc¢ias KT ir KD reikSmes, esant
vienodai VE (2 ir 3 pav.), nebuvo nustatyta reiks-
mingy skirtumy (p > 0,05).

Nuosekliai didinamo krivio metu tarp tiriamy
grupiy pastebimas skirtingas KT ir KD procentinio

indélio i VE didéjima kitimo modelis (4 pav.). Nuo
trecios kriivio minutés iki VeS1 kontrolinés grupés
tirlamyjy plauciy ventiliacija didéja KT saskaita,
tarp ventiliaciniy slenksciu $iy rodikliy indélis
yra mazdaug vienodas, o nuo VeS2 iki VE, ., ven-
tiliacija didéja dél didéjancio KD. Greicio grupé-
je ventiliacijos komponenty procentinis indélis
islieka panasus (KT — 48,87%, KD — 51,12%)
iki VeS2 ir tik nuo S$io slenks¢io KD pradeda la-
biau veikti VE kitima. I§tvermés $aky sportininkai
daugiau KT iSnaudoja (apie 63,67%) iki VeS2, o
toliau, kaip ir kity tiriamuju, ventiliacija didéja
KD saskaita.
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2 pav. Tiriamyjy kvépavimo tiiris (KT) esant
vienodai plautiy ventiliacijai —&—XKontrolines =M~ I3tvermés Greiio
3,75
#
35 - 7 _ _
325 [ [
3 | I
2,75 - T T
2,5 [ 1
— 2,25 ¥
= %
¥ 2 1 +
1,75
1,5+
1,25
Pastaba. * — p < 0,05, lyginant su i$tvermés, 1
# — p < 0,05, lyginant su iStvermeés ir greic¢io 60 70 80 90 100 110 120 130 140
sportininky rodikliais. Plauciy ventiliacija, 1 / min
3 pav. Tiriamyjy kvépavimo daZnumas (KD) =&—Kontrolinés == I3tvermés Greicio
esant vienodai plauciy ventiliacijai
60
55 4 T
50 -
a5
£ 40 l
g
T35
<
a /
< 30 - = l\»
25 - }
20 -
Pastaba. * — p < 0,05, lyginant su kontrolinés ir 15
grei¢io grupiy rodikliais. 60 70 80 90 100 110 120 130 140
Plauciy ventiliacija, | / min
4 pav. Kvépuojamojo tirio (KT) ir kvépavimo e Kontr. KT — @— Kontr. KD
daznumo (KD) procentinis indélis iVE skirtingo Isvt. KT I§tv. KD
intensyvumo zonose 120 Gr. KT Gr KD
100 - -
-
e
-
7
80 - -7
~ e
-
e
= 60| —_ s
3 s A
=1 e —— .
= 40 | ~-—-
’ \
0 T T Y
3'— VeS1 VeS1 — VeS2 VeS2 — Vemax
Imensyvumo Zonos
REZULTATU APTARIMAS ir E. Williams (2008) duomenimis, FIT1 reikSmés

Siuo tyrimu nustatyta, kad maksimaliis kvé-
pavimo funkcijos rodikliai ramybés metu tarp
fiziskai aktyviy asmeny, iStvermés ir greiCio Saky
sportininky nesiskiria, o nuosekliai didinamo krii-
vio metu iStvermés sportininky plauciy ventiliacija
ir kvépavimo daznumas didesni.

C. Rong su kolegomis (2008) nustaté, kad kvé-
pavimo funkcijos rodikliai reikSmingai koreliuoja su
sporto Saka, amziumi, lytimi, Gigiu ir svoriu. J. Kift

priklauso nuo tiriamojo Gigio. Atlikto tyrimo metu
nebuvo nustatyta reikSmingo (p > 0,05) kvépavimo
funkcijos rodikliy skirtumo tarp fiziskai aktyviy
asmeny ir sportininky. Tikétina, kad C. Rong ir kt.
(2008) tyrimu reik§mingas kvépavimo funkcijos
rodikliy skirtumas tarp skirtingy Saky sportininky
nustatytas dél kompleksinio antropometriniy ir kity
rodikliy poveikio, o ne dél sporto Sakos treniruociuy
specifikos. Milsy tyrimo metu tik kontrolinés grupés
asmeny kiino svoris buvo reik§mingai (p < 0,01)
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didesnis nei iStvermés Saky sportininky, o kiti antro-
pometriniai rodikliai, galintys paveikti kvépavimo
funkcija, reikSmingai nesiskyré (p > 0,05). Visgi
palyginus santykines (padalytas i§ kiino svorio)
kvépavimo funkcijos rodikliy reikSmes reik§mingo
skirtumo tarp grupiuy nebuvo nustatyta (p > 0,05).
Tikétina, kad net ilgalaikés grei€io ar iStvermés
treniruotés nepakeicia sveiky Zzmoniy kvépavimo
funkcijos rodikliy ramybés metu. Tiesa, pastebimas
teigiamas iStvermés treniruociy poveikis astma
serganciy zmoniy plauciy funkciniams rodikliams
(Farid et al., 2005). Tik plaukiky santykiniai (Tigio
atzvilgiu) kvépavimo funkcijos rodikliai buvo reiks-
mingai didesni negu sausumos Saky sportininky
ar nesportuojanciy asmeny (Doherty, Dimitriou,
1997).

Kity autoriy tyrimy rezultatai rodo, kad nuose-
kliai didinamo kriivio metu treniruoty asmeny (ypac
istvermés Saky sportininky) VE,,.. yra didesné nei
nesportuojanciy sveiky tiriamyjy (Folinsbee et al.,
1983). Todél reikSmingai nesiskiriant maksimalios
valingos plauciy ventiliacijos (MVV) testo rezul-
tatams didziausias panaudotas kvépavimo rezervas
nuosekliai didinamo krivio metu tarp nesportuo-
janciy asmeny siekia 60—80% (Folinsbee et al.,
1983; Blackie et al., 1991), o profesionaliy sporti-
ninky — 85—90% (Folinsbee et al., 1983; Lucia et
al., 2001). D¢l didesnés istvermés Sakuy sportininky
VE, didéjant darbo galingumui, pastebimas vis
didesnis KR panaudojimas nei kity tiriamyjy. Tuo
tarpu greicio Saky sportininky panaudotas KR skir-
tingais nuosekliai didinamo kriivio etapais artimas
kontrolinés grupés rodikliams.

Kvépavimo modelis (VE, KT, KD) fizinio krii-
vio metu nepriklauso nuo skirtingo aerobinio pa-
jégumo (Ramonatxo et al., 1989) ar metinio treni-

ruociy ciklo etapo (Lucia et al., 2001). Nuosekliai
didinamo kriivio metu daugelio sveiky zmoniy, taip
pat ir sportininky, VE didelio intensyvumo zonoje
toliau didéja dél KD didéjimo, kai tuo tarpu mazéja
ar stabilizuojasi KT (Folinsbee et al., 1983; Younes,
Kivinen, 1984). Didelio meistriSkumo sportininky
KT didéja viso kravio metu (Lucia et al., 1999).
Yra duomeny, kad dél reguliariy fiziniy kriviy kveé-
pavimas darosi retesnis ir gilesnis esant vienodai
plauciy ventiliacijai (Folinsbee et al., 1983). Atlikto
tyrimo metu nustatyta prieSingai — iStvermés Saky
sportininkai kvépuoja dazniau nei fiziskai aktyvis
asmenys (p < 0,05). P. Bernasconi ir kt. (1995) tei-
gimu, bégimo treniruotés neveikia kvépavimo daz-
numo ir bégimo greicio tarpusavio rysio. Didesnis,
misy manymu, kvépavimo daznumas skirtingais
kriivio etapais gali buti susijgs su didesniu zingsniy
dazniu — iStvermés Saky sportininkai ventiliacinius
slenkscius pasiekia esant didesniam bégimo greiciui
nei maziau sportuojantys. Tyrimy rezultatai rodo,
kad did¢jant bégimo greiciui didé¢ja zingsniy ilgis ir
daznis (Cavanagh, Kram, 1990). Kvépavimo daznu-
mas koreliuoja su zingsniy dazniu. L. J. Folinsbee ir
bendraautoriy teigimu (1983), didelio meistriSkumo
sportininkai, padidéjus poreikiui pasalinti CO,, pa-
didina kvépavimo daznuma sumazindami {kvépimo
ir iSkvépimo trukmg nesukeldami reikSmingy KT
pokyciu.

ISVADA

Maksimaliis kvépavimo funkcijos rodikliai ra-
mybés metu tarp fiziskai aktyviy asmeny, iStvermeés
ir grei¢io Saky sportininky nesiskiria, o nuosekliai
didinamo kriivio metu iStvermés sportininky plau-
¢iy ventiliacija ir kvépavimo daznumas didesni.
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RESPIRATORY PARAMETERS AT REST AND DURING GRADED
EXERCISE TEST IN ENDURANCE ATHLETES, SPRINTERS AND
PHYSICALLY ACTIVE PERSONS

Arvydas Stasiulis, Audrius Kilikevicius, Loreta Dubininkaité,

Tomas Venckiinas, Sandra Raubaité
Lithuanian Academy of Physical Education, Kaunas, Lithuania

ABSTRACT

The aim of this study was to compare respiratory function variables between physically active subjects,
endurance and sprint athletes at rest and during incremental running exercise. 19—30 year-old physically
active males (n = 11,V — 49.95 (7.53)), endurance (n = 11,VO,,,,c— 67.91 (5.24)) and sprint (n = 11,
VO e — 56.53 (5.10)) athletes were involved as subjects in this study. Spirometric and pulmonary gas
exchange variables were measured using portable gas analyzer “Oxycon Mobile” (Jaeger, Germany). The
subjects performed incremental running test until exhaustion on a LE 200 CE treadmill (VIASYS, Germany).
After a 3 min stable (7 km / h) running period the load was increased incrementally (0.1 km / h per 6 s) to
maximum 20 km / h speed, then the slope was raised (0.05% per 6 s) until the subject stopped the treadmill
due to fatigue. Respiratory function measures (vital capacity (VC), forced vital capacity (FVC), maximum
voluntary ventilation (MVV) etc.) were not significantly different between groups. All subjects used more
than half of their FVC at maximum tidal volume (VT), VT was 57.75 (9.68), 55.14 (11.53) and 53.71 (9,46)%
of FVC in sedentary, endurance and sprint groups, respectively. Maximal breathing frequency (BF) was
57.33 (15.96), 58.13 (22.56) and 54.13 (15.92)% of their BF reached during 10 s MVV. Endurance athletes
showed significantly higher (p < 0.05) relative VE at ventilation thresholds and higher maximal VE during
incremental load than physically active subjects. That was associated with higher BF (p < 0.05).

It was concluded that respiratory function at rest was not different between subjects, whereas endurance
athletes demonstrated higher relative ventilation and higher BF during incremental running test.

Keywords: pulmonary ventilation, graded running test, influence of training.
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1. BENDROJI INFORMACIJA

Zurnale spausdinami originaliis straipsniai, kurie nebuvo skelbti kituose mokslo leidiniuose (isskyrus konfe-
rencijy teziy leidiniuose). Mokslo publikacijoje skelbiama medziaga turi biti nauja, teisinga, tiksli (eksperi-
mento duomenis galima pakartoti, jie turi buti jvertinti), aiskiai ir logiSkai iSanalizuota bei aptarta. Pageidau-
tina, kad publikacijos medziaga jau biity nagrinéta mokslinése konferencijose ar seminaruose.

Originaliy straipsniy apimtis — iki 10, apzvalginiy — iki 20 puslapiy. Autoriai, norintys spausdinti apzval-
ginius straipsnius, ju anotacijg turi i§ anksto suderinti su redaktoriy kolegija.

Straipsniai skelbiami lietuviy arba angly kalba su i§samiomis santraukomis lietuviy ir angly kalbomis.

Straipsniai recenzuojami. Kiekvieng straipsnj recenzuoja du redaktoriy kolegijos nariai arba jy parinkti re-
cenzentai.

Autorius (recenzentas) gali turéti slaptos recenzijos teisg. D¢l to jis ispéja vyriausiaji redaktoriy laiske, at-
siystame kartu su straipsniu (recenzija).
Du rankrasc¢io egzemplioriai ir diskelis siunc¢iami zurnalo ,,Ugdymas. Kiino kultiira. Sportas* redaktoriy
kolegijos atsakingajai sekretorei Siuo adresu:

Zurnalo ,,Ugdymas. Kiino kultiira. Sportas“ atsakingajai sekretorei Daliai Mickevi¢ienei

Lietuvos kiino kulttiros akademija, Sporto g. 6, LT-44221 Kaunas

Zinios apie visus straipsnio autorius — trumpas curriculum vitae. Autoriaus adresas, elektroninis adresas,
faksas, telefonas.

Gaunami straipsniai registruojami. Straipsnio gavimo pastu data nustatoma pagal Kauno pasto zymekl;.

2. STRAIPSNIO STRUKTUROS REIKALAVIMAI

Titulinis lapas.

Santrauka (ne maziau kaip 2000 spaudos zenkly, t. y. visas puslapis) lietuviy ir angly kalba. Santraukose
svarbu atskleisti moksling problema, jos aktualuma, tyrimo tikslus, uzdavinius, metodus, pateikti pagrindinius
tyrimo duomenis, ju aptarima (lyginant su kity autoriy tyrimy duomenimis), iSvadas.

RaktazZodziai. 3—5 informatyvis zodziai ar frazés.

Ivadiné dalis. Joje nurodoma tyrimo problema, jos istirtumo laipsnis, sprendimo naujumo argumentacija
(teoriniy darby), pazymimi svarbiausi tos srities mokslo darbai, tyrimo tikslas, objektas.

Tyrimo metodai. Sioje dalyje turi biiti pagristas konkre¢ios metodikos pasirinkimas. Jei taikomi tyrimo
metodai néra labai paplitg ar pripazinti, reikia nurodyti priezastis, skatinusias juos pasirinkti. ApraSomi origi-
nallis metodai arba pateikiamos nuorodos { literatiiroje aprasytus standartinius metodus, nurodoma aparatiira
(jei ji naudojama). Tyrimo metodai ir organizavimas turi buti aiskiai ir logiskai iSdéstyti. Straipsnyje neturi
buti informacijos, pazeidziancios tiriamy asmeny anonimiskuma.

Tyrimo rezultatai. Tyrimo rezultatai turi biiti pateikiami nuosekliai ir logiskai (pageidautina pateikti ne
daugiau kaip 3—+4 lenteles ar 4—5 paveikslus), pazymimas jy statistinis patikimumas.

Tyrimo rezultaty aptarimas. Sioje dalyje pateikiamos tik autoriaus tyrimy rezultatais paremtos i§vados.
Tyrimo rezultatai ir i§vados lyginami su kity autoriy skelbtais atradimais, jvertinami juy tapatumai ir skirtu-
mai. Reikia vengti kartoti tuos faktus, kurie pateikti tyrimy rezultaty dalyje. ISvados turi biiti formuluojamos
aiskiai ir logiskai, vengiant tus¢iazodziavimo.

Padéka. Dékojama asmenims arba institucijoms, padéjusiems atlikti tyrimus. Nurodomos organizacijos ar
fondai, finansave tyrimus (jei tokie buvo).

Literatiira. Cituojami tik publikuoti mokslo straipsniai (iSimtis — apginty disertacijy rankrasciai). | sarasa
itraukiami tik tie Saltiniai, | kuriuos yra nuorodos straipsnio tekste. Pageidautina nurodyti ne daugiau kaip 30
Saltiniy.
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3. STRAIPSNIO [FORMINIMO REIKALAVIMAI

3.1. Straipsnio tekstas turi bati i§spausdintas kompiuteriu vienoje standartinio (210 x 297 mm) formato balto po-
pieriaus lapo puséje, intervalas tarp eilu¢iy 6 mm (1,5 intervalo), Srifto dydis 12 pt. Parastés: kairéje — 3 cm,
desinéje — 1,5 cm, virSuje — 2,5 cm, apacioje — 2,5 cm. Puslapiai numeruojami apatiniame deSiniajame
kraste, pradedant tituliniu puslapiu, kuris pazymimas pirmu numeriu (1).

3.2. Straipsnis turi biiti suredaguotas, spausdintas tekstas patikrintas. Pageidautina, kad autoriai vartoty tik
standartinius sutrumpinimus bei simbolius. Nestandartinius galima vartoti tik pateikus jy apibrézimus toje
straipsnio vietoje, kur jie jrasyti pirma karta. Visi matavimy rezultatai pateikiami tarptautinés SI vienety
sistemos dydziais. Straipsnio tekste visi skaiciai iki deSimt imtinai raSomi Zodziais, didesni — arabiskais
skaitmenimis.

3.3. Tituliniame straipsnio puslapyje pateikiama: a) trumpas ir informatyvus straipsnio pavadinimas; b) autoriy
vardai ir pavardés; c) institucijos bei jos padalinio, kuriame atliktas darbas, pavadinimas ir adresas; d) au-
toriaus, atsakingo uz korespondencija, susijusia su pateiktu straipsniu, vardas, pavardé, adresas, telefono
(fakso) numeris, elektroninio pasto numeris. Jei autorius nori turéti slaptos recenzijos teisg, pridedamas an-
tras titulinis lapas, kuriame nurodomas tik straipsnio pavadinimas. Tituliniame lape turi biiti visy straipsnio
autoriy parasai.

3.4. Santraukos lietuviy ir angly (rusy) kalbomis pateikiamos atskiruose lapuose. Tame paciame lape surasomi
raktazodziai.

3.5. Lentelé turi turéti eilés numerj (numeruojama ta tvarka, kuria pateikiamos nuorodos tekste) bei trumpa antras-
te. Visi paaiskinimai turi buti straipsnio tekste arba trumpame prierase, iSspausdintame po lentele. Lentelése
vartojami simboliai ir sutrumpinimai turi sutapti su vartojamais tekste. Lentelés vieta tekste turi buiti nurodyta
kairéje parastéje (piestuku).

3.6. Paveikslai suzymimi eilés tvarka arabiskais skaitmenimis. Pavadinimas raSomas po paveikslu, pirmiausia
pazymint paveikslo eilés numery, pvz.: 1 pav. Paveikslo vieta tekste turi bati nurodyta kairé¢je parastéje (pies-
tuku).

3.7. Literattiros saraSe Saltiniai nenumeruojami ir vardijami abécélés tvarka pagal pirmojo autoriaus pavardg.
Pirma vardijami Saltiniai lotyniSkais raSmenimis, paskui — rusiskais.

Pateikiant zurnalo (mokslo darby) straipsni, turi biiti nurodoma: a) autoriy pavardés ir varduy inicialai (po
pavardés); b) zurnalo iSleidimo metai; ¢) tikslus straipsnio pavadinimas; d) pilnas Zurnalo pavadinimas; ¢)
zurnalo tomas, numeris; f) atitinkami puslapiy numeriai. Jeigu straipsnio autoriy daugiau kaip penki, patei-
kiamos tik pirmy trijy pavardés priduriant ,,ir kt.*.

Aprasant knyga, taip pat pateikiamas knygos skyriaus pavadinimas ir jo autorius, knygos leidéjas (institucija,
miestas).

Jeigu to paties autoriaus, ty pac¢iy mety Saltiniai yra keli, bitina literatiiros sarase ir straipsnio tekste prie mety
pazyméti raides, pvz.: 1990 a, 1990 b ir t. t.

Literatiiros apraso pavyzdziai:

Gikys, V. (1982). Vadovas ir kolektyvas. Vilnius: Zinija.
Jucevicieng, P. (Red.) (1996). Lyginamoji edukologija. Kaunas: Technologija.

Miskinis, K. (1998). Trenerio etika: vadovélis Lietuvos aukStyjy mokykly studentams. Kaunas:
Sviesa.

Ostaseviciené, V. (1998). Ugdymo teorijuy istoriné raida. A. Dumdéiené ir kt. (Red. kol.), Ugdymo
teorijy raidos bruozai: teminis straipsniy rinkinys (pp. 100—113). Kaunas: LKKI.

Sveikauskas, Z. (1995). Suoliy technikos pagrindai. J. Armonavi¢ius, A. Buliuolis, V. Butkus
ir kt., Lengvoji atletika: vadovélis Lietuvos aukstyjy m-kly studentams (pp. 65—70). Kaunas:
Egalda.

Vecdkiené, N., Zaliené, 1., Zalys, L. (1998). Ekonominis §vietimas — asmenybés ugdymo
veiksnys. Asmenybés ugdymo edukologinés ir psichologinés problemos: respublikinés moksl.
konferencijos medziaga (pp. 159—163). Kaunas: LKKI.

Vitkiené, 1. (1998). Kai kuriy mikroelementy poky¢iai lengvaatle¢iy kraujyje fizinio kriivio
metu. Sporto mokslas, 1 (10), 12—13.
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INFORMATION TO AUTHORS

1. GENERAL INFORMATION

All papers submitted to the journal should contain original research not previously published (except abs-
tracts, preliminary report or in a thesis). The material published in the journal should be new, true to fact
and precise. The methods and procedures of the experiment should be identified in sufficient detail to allow
other investigators to reproduce the results. It is desirable that the material to be published should have been
discussed previously at conferences or seminars.

Original articles — manuscripts up to 10 printed pages, review articles — manuscripts up to 20 printed pages.
Review articles describe current topics of importance, primarily, though not always they are submitted by
invitation. Individuals who wish to write a review article should correspond with the Editors regarding the
appropriateness of the proposed topic and submit a synopsis of their proposed review before undertaking
preparation of the manuscript.

Articles will be published in the Lithuanian or English languages with comprehensive resumes in English and
Lithuanian.

All papers, including invited articles, undergo the regular review process by at least two members of the
Editorial Board or by expert reviewers selected by the Editorial Board.

The author (reviewer) has the option of the blind review. In this case the author should indicate this in his
letter of submission to the Editor-in-Chief. This letter is sent along with the article (review).

Two copies of the manuscript and floppy disk should be submitted to the Executive Secretary of the journal
to the following address:

Dalia Mickeviciené, Executive Secretary of the journal “Education. Physical Training. Sport”
Lithuanian Academy of Physical Education
Sporto str. 6, LT-44221, Kaunas, LITHUANIA

Data about all the authors of the article — short Curriculum Vitae. The adress, e-mail, fax and phone of the
author.

All papers received are registered. The date of receipt by post is established according to the postmark of the
Kaunas post-office.

2. REQUIREMENTS SET FOR THE STRUCTURE OF THE ARTICLE

The title page.

The abstract (not less than 2000 print marks, i.e. the complete page) in English or (and) Lithuanian. It is important
to reveal the scientific problem, its topicality, the aims of the research, its objectives, methods, to provide major
data of the research, its discussion (in comparison with the research data of other authors) and conclusions.

Keywords: from 3 to 5 informative words and / or phrases which do not repeat themselves in the title of the
article.

The introductory part. It should contain a clear statement of the problem of the investigation, the extent of
its solution, the new arguments for its solution (for theoretical papers), most important papers on the subject,
the purpose of the study and the object of the study.

The methods of the investigation. In this part the methods of the investigation should be stated. If the methods
of the investigation used are not well known and widely recognised the reasons for the choice of a particular
method should be stated. References should be given for all non-standard methods used. The methods, apparatus
and procedure should be identified in sufficient detail. Appropriate statistical analysis should be performed based
upon the experimental design carried out. Do not include information that will identify human subjects.

Results of the study. Findings of the study should be presented logically in the text, tables (not exceeding 3
or 4), or figures (not exceeding 4 or 5). The statistical significance of the findings when appropriate should
be denoted.

Discussion of the results of the study. The discussion section should emphasise the original and important
features of the study, and should avoid repeating all the data presented within the results section. Incorporate
within the discussion the significance of the findings, and relationship(s) and relevance to published observa-
tions. Authors should provide conclusions that are supported by their data. The conclusions provided should
be formulated clearly and logically avoiding excessive verbiage.
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2.8. Acknowledgements. Authors are required to state on the Acknowledgement Page all funding sources, and
the names of companies, manufacturers, or outside organizations providing technical or equipment support
(in the case such a support had been provided).

2.9. References. Only published material (with the exception of dissertations) and sources referred to in the text
of the article should be included in the list of references. As a general rule, there should not be more than 30
references for original investigations.

3. REQUIREMENTS FOR THE PREPARATION OF MANUSCRIPTS

3.1. Manuscripts must be typed on white standard A4 paper (210 x 297 mm) with the interval between lines 6 mm
(1.5 line spaced), with a character size at 12 points, with 3 cm margin on the left and 1.5 cm on the right, with
a 2.5 cm margins at the top and the bottom of the page. Pages are numbered in the bottom right-hand corner
beginning with the title page numbered as Page 1.

3.2. The manuscript should be brief, clear and grammatically correct. The typed text should be carefully checked
for errors. It is recommended that only standard abbreviation and symbols be used. All abbreviations should
be explained in parentheses after the full written-out version of what they stand for on their first occurrence in
the text. Non-standard special abbreviations and symbols need only to be defined at first mention. The results
of all measuring and symbols for all physical units should be those of the System International (S.I) Units.
In the text of the article all numbers up to ten are to be written in words and all numbers starting from eleven
on — in Arabic figures. Be sure that all references and all tables and figures are cited within the text.

3.3. The title page should contain: a) a short and informative title of the article; b) the first names and family
names of the authors; c) the name and the address of the institution and the department where the work has
been done; d) the name, address, phone and fax number, E-mail number, etc. of the author to whom cor-
respondence should be sent. If a blind review is requested a second title page that contains only the title is
needed. The title page should be signed by all authors of the article.

3.4. Resumes in the Lithuanian and English languages are supplied on separate sheets of paper. This sheet also
should contain keywords.

3.5. Every table should have a short subtitle with a sequential number given above the table (the tables are numbered
in the same sequence as that of references given in the text). All explanations should be in the text of the article
or in a short footnote added to the table. The symbols and abbreviations given in the tables should coincide with
the ones used in the text. The location of the table should be indicated in the left-hand margin.

3.6. All figures are to be numbered consecutively giving the sequential number in Arabic numerals, e.g., Figure
1. The location of the figure should be indicated in the left-hand margin of the manuscript.

3.7. References should be listed in alphabetical order taking account of the first author.

For journal articles the following information should be included: a) author names (surnames followed by
initials), b) the date of publication, c) the title of the article with the same spellings and accent marks as in
the original, d) the journal title, e) the volume number, f) inclusive page numbers. When five or more authors
are named, list only the first three adding “et al.”.

In the case when there are several references of the same author published at the same year, they must be
marked by letters, e. g. 1990 a, 1990 b, etc. in the list of references and in the article, too.

For books the chapter title, chapter authors, editors of the book, publisher’s name and location should be also
included. Examples of the correct format are as follows:
Bergman, P. G. (1993). Relativity. In The New Encyclopedia Britannica (Vol. 26, pp. 501—508). Chicago:
Encyclopedia Britannica.

Bjork, R. A. (1989). Retrieval inhibition as an adaptive mechanism in human memory. In H. L. Roediger III
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