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STIMULATION OF THE STRENGTH
ABILITIES IN BIATHLETE'S DIURNAL OPTIMUM

Jana DAUBNEROVA
Department of physical education and sport, Faculty of Arts, Matej Bel University,
Banské Bystrica, Slovak republic

ABSTRAKT

Ciel'om Sstidie bolo overit’ t¢innost’ tréningového programu pre rozvoj silovych schopnosti
hornych koncatin pretekarky v biatlone (vek =31, vySka =170 cm, hmotnost’ = 64,3 kg,
BMI = 22,2), realizovaného pocas pripravného obdobia v RTC 2016/2017, zarad’ovaného do
tréningového procesu v diurndlnom optime. Diagnostika prebiehala na zaciatku a na konci
pripravného obdobia pocas siedmich, resp. Siestich dni, v trojhodinovych intervaloch (9 hod —
12 hod — 15 hod — 18 hod). Diurndlne optimum pre rozvoj sily bol vo vstupnej diagnostike
stanoveny o 18 hod. U¢innost’ tréningového programu bola vyhodnocovana Wilcoxonovym
neparametrickym testom na hladine a=0,05. Koeficient vecnej vyznamnosti (r) bol
vyhodnocovany na zaklade formuly effect size ES (r)=lzl/\Vn a interpretovany bol
nasledovne: r=0,10- maly efekt, r=0,30 — stredny efekt, r=0,50 — velky efekt. Po
absolvovani tréningového programu dosiahla pretekarka zlepsenie drovne silovych schopnosti
hornych koncatin vo vSetkych sledovanych hodinidch (9 hod: p > 0,05, r=0,44; 12 hod:
p <0,05,r=0,61; 15 hod: p > 0,05, r = 0,49; 18 hod: p > 0,05, r = 0,45).

Klacové slova: biatlon, diurnidlne optimum, pripravné obdobie, Sportovy tréning

ABSTRACT

The aim of the study was to verify the effectiveness of the training program for the upper
limbs strength abilities development in biathlete (age =31, height=170cm, body
weight = 64.3 kg, BMI = 22.2), realized during the preparation period of the ATC 2016/2017
in diurnal optimum. The diagnostics was realized at the beginning and at the end of the
preparation period, while 7 resp. 6 days, in three hourly intervals (9 AM - 12 PM - 3 PM —
6 PM). The diurnal optimum for strength abilities was in input diagnostics determined at
6 PM. The effectiveness of the trainings program was evaluated by using the Wilcoxon
Signed Rank Test with the probability of error of first kind a=0.05. The effect size
coefficient (r) was calculated according to formula (r) = lzl/ Vn and was interpreted as follows:
r=0.10 — small effect, r = 0.30 — medium effect, r = 0.50 — large effect. After the trainings
program application, the biathlete achieved improvement at all selected hours of the day
(OAM: p>0.05 r=0.44; 12 AM: p<0.05, r=0.61; 3PM: p>0.05, r=0.49; 6 PM:
p>0.05,r=0.45).

Key Words: biathlon, diurnal optimum, preparation period, sport training
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INTRODUCTION

Biorhythmicity is part of a dynamic organization, contributing to the overall stability and
performance of the organism (Aschoff, 1981). External stimuli influence the ability of the
athlete to adapt, for example, annual period, jet lag, and daylight. One of the exogenous
factors involved in the changes in the endogenous, physiological aspect of the body and
whose impact we follow is sport training. Svorc et al. (2008) confirm that biorhythms of the
internal environment are synchronized with the periodicity of the external environment.
Jancokova (1992, 1996, 2000), Roenneberg et al. (2007), Hastings et al. (2008), Jancokova et
al. (2011, 2013) share the view that the most exogenous factor that synchronizes the organism
to the 24-hour cycle is the alternation of light and darkness. Drust et al. (2005) and Thun et al.
(2015) discuss, based on current knowledge, the influences and causes of the Circadian
rhythm in sport performance. Several studies and experiments suggest that sport performance
is affected by time of the day and changes stem from stimuli of endogenous mechanisms.
Heart activity, thermoregulation and muscle strength change during the day. Also,
performance and vigilance change during the day, depending on both the rising time and the
internal circadian clock (Cajochen, 2007; Valdez, Reilly & Waterhouse, 2008; Reilly &
Waterhouse, 2009). Based on these findings, Cappaert (1999), Carrier & Monk (2000) and
Rowland (2011) state that the time of day then the athlete trains and races is very important
for his performance. These words were also confirmed by Lipkova (2002), when the highest
performance in agility, frequency, bench pressure and explosive lower limb strength she
found in the afternoon and evening hours. Paugschovd, Sulej & Jancokova (2009)
demonstrated the highest performance in the development of strength abilities also in the
afternoon. The optimum in speed-power abilities at a ski jumper, Schlank & Pupis (2007)
found at midday. Thun et al. (2015) agrees with the claim that most components of sport
performance, flexibility, muscle strength, and short-term performance, sinuous during the day,
and the peak reaches an early evening, close to the daily peak of body temperature. It also
confirms the evident fall in performance in muscle strength parameters in the afternoon.
Significant diurnal differences in performance have been demonstrated by Reilly et al. (2007).
Among other components, they also diagnosed the strength parameters. In the four-hour
intervals at 8 AM — 12 PM — 4 PM — 8 PM, they confirmed the diurnal optimum at 8§ PM.
Sedliak (2013) also discusses about diurnal fluctuations in muscle strength. In accordance
with the authors (Coldwells et al., 1994; Gauthier et al., 1996, Deschenes et al., 1998,
Castaingts et al., 2004, Drust et al., 2005 et al.) he states, that the muscular strength and the
performance have the typical diurnal rhythm with the lowest values early in the morning and
peak at a later stage of the day, most often in the evenings. Most of the above-mentioned
authors find diurnal performance of athletes, but we find few studies whose authors directly
intervene in the training process. Sedliak et al. (2007) included early strengthening to the
training process thus achieving a lower level of cortisol. Paugschova, Gerekova & Ondricek
(2010) recorded the optimum of the biathlete at 9 AM. During the preparation period, they
applied a training program for the strength abilities development at diurnal optimum time,
optimizing the training process. On the training group of young biathletes Mojzis (2014)
verified the training program aimed at strengthening the deep stabilization system to increase
the stability of the shooting position, realized in the morning. According to Pivovarnicek et al.
(2013) it is necessary to differ the active part of the day and the sleep. In research, he
recommends using the term diurnal phase for the daily - active part of the day.
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AIM

The aim of the study is to verify the effectiveness of the training program, aimed at
developing the upper limbs endurance dynamic strength at biathlete, while is applied in
diurnal optimum and to determine the increases in selected parameter within the diurnal
rhythm.

METHODS

The research was realized on the active biathlete J. G. (age = 31, height = 170 cm, body
weight = 64.3 kg, BMI = 22.2). The biathlete was from 2006 to 2017 the member of national
biathlon team, she regularly took part at the World Cup races and she was the member of
Olympic Team at WOG (Turin 2006, Vancouver 2010, Sochi 2014). Her best placement from
World Cup races is the 4th place in 2015 and 8" place from the WCH in 2011.

The main part of the research is the two-factor pedagogical experiment, in which the
experimental factors were the trainings program for strength abilities development and the
time for including the trainings program, that was in our case the diurnal optimum.

The input diagnostics was realised at the beginning of the preparation period of ATC
2016/2017, from 28. 6. 2016 to 4. 7. 2016. The output diagnostics was realised at the end of
the period, from 14. 9. 2016 to 19. 9. 2016. During the preparation period the biathlete applied
the training program, aimed at upper limbs strength development, at the time of her diurnal
optimum. Both, the input and output diagnostics was realised in three-hourly intervals, at
9 AM - 12 PM - 3 PM - 6 PM. The diagnostics together with the warming lasted 35 min. The
diagnostics of the level of upper limbs endurance dynamic strength we realised in laboratory
conditions by using a training simulator Concept 2 SkiErg (Morrisville, USA). The
performance lasted 30 seconds, during which the biathlete practised the maximal dynamic
exercise by fourth stage of load, imitating the skiing moving. The biathlete assumed an
upright standing position, grasp the handles and then, after initiation of movement, the device
started timing. We evaluated the parameter in Watts.

In the research, basic quantitative and qualitative methods for data evaluating were used.
From the quantitative methods, we used basic descriptive characteristics. From the rate of
central tendency, we used the arithmetic average; from the rate of variability we used the
standard deviation (SD). The arithmetic average of individual parameters was calculated from
7 measurements. Using the Wilcoxon Signed Rank test with the probability of error of first
kind a=0.05 (IBM® SPSS® Statistics V19 (SPSS Inc., USA)) we examined statistical
significance of differences in the level of selected parameter, between diurnal optimum and
diurnal pesimum and in the level of the parameter between input and output diagnostics.

The effect size coefficient (r) was calculated according to formula (r) = Izl/ \n (Corder &
Foreman, 2009) and was interpreted as follows: r =0.10 — small effect, r = 0.30 — medium
effect, r = 0.50 — large effect (Cohen, 1988).

RESULTS AND DISCUSSION

From the analysis of the obtained data from the input diagnostics, we determine the diurnal
optimum for the level of the upper limb strength at 6 PM. The biathlete then achieved the best
strength performance, indicating a value of 228 W. On average 15.1 W weaker performance
she achieved at the time of diurnal pesimum, at 12 PM, resp. at 3 PM, when we noticed the
power value of 212.9 W. The difference of 15.1 W represents a statistically significant
difference (p < 0.05), with a large coefficient of Effect Size (r = 0.59). At 9 AM we measured
the power of 216.9 W.
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Tabulka 1 Intraindividual changes of endurance dynamic strength of upper limbs

Concept 2 difference
. 9 AM 12 PM 3 PM 6 PM optimum- | r
SkiErg .
pesimum
input [W] 2169+94 | 2129+7.6 | 2129+ 6.3 | 228.0+9.1 15.1% 0.59
output [W] 222.8+3.5|223.7+4.1 | 216.5+6.3 | 236.0+3.3 19.5% 0.64
difference 59 10.8* 3,6 8
Wilcoxon test =-1.604; | Z=-2.214; =-1.761; | Z=-1,633;
T=0 T=0 T=1 T=1.5

r 0.44 0.61 0.49 0.45

pesimum optimum
*p <0.05, r — coefficient Effect Size

In the output diagnostics we noticed an improvement of the parameter level in all monitored
hours. The diurnal optimum time did not change compared to the input diagnostics, the
biathlete achieved the best performance at 6 PM, 236 W. The weakest performance was
measured again at 3 PM (216.5 W). After applying the training program during the
preparatory period at the time of diurnal optimum, the difference of parameter level between
optimum and pesimum increased and represents an average of 19.5 W, a statistically
significant difference (p < 0.05), with a large coefficient of Effect Size (r = 0.64). The highest
performance increase was found at 12 PM. The value of 10.8 W represents a statistically
significant increase in performance. At the time of the diurnal optimum, the biathlete
improved by the second highest performance increase, by 8 W. The value is not statistically
significant, but with the coefficient of middle Effect Size. Equally significant improvement in
performance was achieved at 9 AM and 3 PM, when the biathlete improved her performance
by 5.9 W, resp. 3.6 W. The diurnal oscillation of the strength parameter presents the Figure
No. 1.
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Figure 1 Diurnal oscillation of the upper limbs endurance dynamic strength

The figure reveals a similar pattern of curves expressing the dynamics of the level of the
upper limbs strength during the day. The biathlete improved at each hour of the day. It was
important for us to reveal the connection between the increases in each hour and the hour
when the biathlete was developing the strength of the upper limbs. By analysis, we found out,
that at 6 PM, after the application of the training program for 10 weeks, she improved, but the
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increase in performance was not the highest in the diurnal rhythm. We found the opposite in
the previous research (Gerekova & Hurajtova, 2016), when the biathlete realised the same
program at the time of the researched diurnal pesimum, at 3 PM. At that research we found
out in the output diagnostics the highest increase in time when the biathlete the strength
abilities during the preparation period developed. We measured an increase in performance in
the monitored parameter by 17.4 W (p <0.05; r = 0.58). We emphasize that if the biathlete
developed strength at diurnal optimum time, we measured an increase of 8 W, but when she
developed strength in pesimum time, the increase was 17.4 W. Based on the above, we can
claim that even at a time when, according to diurnal biorhythm, we assume weak
performance, we can achieve a significant improvement in strength by the systematic training
process, respecting the individual biorhythm.

CONCLUSION

The study verifies the efficiency of the strength training program for the biathlete, included in
the training process in diurnal optimum time. By analysing the data obtained from the input
diagnostics at the beginning of the ATC 2016/2017, we have determined the diurnal optimum
time for the strength abilities development at 6 PM. At the same time, the biathlete included
our prepared training program into the training process for 10 weeks. At the end of the
preparation period we realised an output diagnostic and from the obtained data we determined
the differences in the levels of the monitored strength parameters. From the results we find
out, that in the test of the endurance dynamic strength of the upper limbs, the biathlete
improved most significantly at 12 PM, when he achieved a higher performance by 10.8 W (p
<0.05, r = 0.61). A significant improvement in performance with a middle Effect Size we
noticed at 9 AM and at 3 PM. At the time of the diurnal optimum, at 6 PM when the biathlete
the strength abilities developed, we recorded a substantial increase in the performance level
by 8 W, with a strong effect size (p> 0.05, r = 0.45).
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COMPARING THE RACE WALKER FINAL PREPARATION AT 20 KM AND 50
KM DISTANCES

Maria KATERINA CZAKOVA
Department of physical education and sport, Faculty of Arts, Matej Bel University,
Banskéa Bystrica, Slovak republic

ABSTRAKT

Cielom prispevku je porovnanie zaverecnej pripravy chodkyne na 20 a 50 kilometrov.
Zaoberd sa zmenami Vv tréningovom zatazeni vramci vSeobecnych a Specidlnych
tréningovych ukazovatel'ov. Ukédzalo sa, Ze pretekarka ma prirodzenud vytrvalostnd schopnost’
znaSat' extrémne dlhé vzdialenosti, preto bol prechod na 50 kilometrova vzdialenost
prirodzeny. Najvicsi rozdiel v Specidlnych tréningovych ukazovateloch je v naraste poctu
kilometrov kde rozdiel v 5 mezocykloch je 679 kilometrov. Medzi vSeobecny tréningovymi
ukazovatel'mi je najvacsi rozdiel v pocte tréningovych jednotiek zataZenia a v celkovom cCase
zataZenia.

KPiacové slova: atleticka chddza, Sportova priprava, pripravné obdobie, vS§eobecné tréningové
ukazovatele, Specidlne tréningové ukazovatele

ABSTRACT

The aim of this article is to compare the Walker’s 20 and 50 km final preparation. It’s
showing the changes in training load with regards to general and specialised indicators. It was
experienced that racer has got a natural physical endurance and is capable to tolerate an
extremely long distances therefore a spontaneous change to 50 km distance. The biggest
difference in a special training indicators is in increase of number of kilometres where it is
about 679 kilometres in 5 mesocycles. General training indicators show the major difference
in number of training load units and overall time of the load.

Keywords: race walking, sport preparation, preparation period, general training indicators,
special training indicators

INTRODUCTION

Race walking belongs to oldest athletic disciplines however women race walking is
introduced first on the Olympic Games in Barcelona in 1992. Race distance for woman was
that time 10 km. Women race walking was consecutively developing and has made several
changes that led to Olympic Games in Sydney in a year of 2000 where already women started
on a 20 km race. In 2017 has IAAF decided to place 50 km distance woman race like one of
the new discipline. There was a first time this discipline present officially in London on such a
top-level sport event where Spanish walker Ines Henriques created a world record with value
of 4:05:56. While sport world is moving forward and many of women walkers were limited
by speed parameters, they tend to move to 50 kilometre distance, therefore I have decided to
make a comparison of a racer that made a race on both distances.

Race walking is a cyclic discipline with aendurance character (Liptak, 1995), where its time
of duration is the longest from all athletic disciplines and it is also the longest from a
perspective of distance walker get over during this race. Several authors touched the
problematic of this discipline, for e.g. Moc 1996, 2002), Lapka — Brandejsky- Kratochvil —
Pitak (1991), Cillik- Batovsky — Koréok (2002), Cillik — Kor&ok (2003), Cillik — Koréok —
Pupis (2004), Brod’ani — §elinger — Vavak (2004), Korcok — Pupis (2006), Brod’ani - SpiSiak
— Té6th (2015) and others. According to authors Korcok — Pupi§ (2006) the sport preparation
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race walking in athletic is compound by several phases of preparation and they are:
Preparation period, period before race, race period, and transition period. The most important
one is a preparation period which begun for walkers at the beginning of October. It lasts at
about 4 mesocycles. Preparation is focused mainly to improve aerobic skills. It starts with
general condition preparation. It takes from a month to a month and half. We work on
development of balanced persistency, speed and force abilities and movement skills. Walker
is focusing to a variety of sports like gymnastic, swimming, run, touristic, various team
sports, ice-skating and body building. We are moving continuously to a phase of special form
of preparation. It is about to increase training form, internal body condition adaptation, blood
circulation system and metabolism and focusing also to long-term persistency load. Walker
makes a biggest portion of kilometers in a year during his preparation period. Number of
kilometers is very high, to the end of period the amount starts to decrease and intensity is
raising. Training instruments the most used in a preparation period are: the balanced training
method, variable training load, fartlek training and cyclic training. (Korcok-Pupi$§, 2006).
Prerace period: Walker’s prerace period lasts approximately two weeks. Amount of walked
kilometersfalls, intensity is on a high level. A race load method is placed here. Training units
are focused on preparation pre-phase period prior race. The so called, Modelled training’’ is
used, that should prepare a racer to a tempoin what he/she want to race. (Czakova,
2013)Walker racing period takes from 1 to 2 mesocycles. Usually there are two races chosen
based on starting short list where racer try to fulfill requested criterion or limits. Amount of
kilometers are in this time period low, load intensity is kept high. Walker take part in various
distance races means 3 km, 5 km, 10 km, 20 km and 50 km.Walker’s transition period
duration is 1 moth. First two weeks are used for active regeneration such as hydropath,
massages, saunas, or Krypto therapy. After these procedures walker starts to increase his
physical activity. We can do any complementary sports in this period.Walking training starts
once the transition period has been completed. At the end of this period the functional and
diagnostic examinations should be performed. (Czakova, 2011) 50 km race walking is the
longest athletic discipline in frame of Olympic program where racer do the whole track in
aerobic regime. Authors Dvotédk et al. (1990) a Korcok — Pupis$ (2006) mention that racer
makes up to 98% of the track in aerobic regime where load intensity reaches 93 — 97 %
aerobic threshold (Pupi§—éillik,2005). Main difference between 20 and 50 km in case of
women is in special pace. While in case of 20 km is this pace value limited by 4:06 — 4:40
min.km-'in case of 50 km distance is this speed in range of 4:41 — 5:20 min.km-'.

OBJECTIVE
Objective of our article is to compare the woman race walker final preparation of 20 and 50
km distance based on general training indicators and special training indicators.

METHODOLOGY

We have compared in our article the final SR representative preparation in athletic that
participates in European Championship, Olympic Games double participant, triple times
participated in World Championship in athletic race walking. She is a member of the Sport
Club o.z. Dukla Banska Bystrica.

Characteristic of the observed person

M. K. Cz., woman, discipline — 20 km race walking a 50 km race walking, sport preparation
period 19 years, age 29, height 166 cm, weight 55 kg. Functional Characteristics: VO2
max.kg!: 58,7 ml.kg!, maximal heart frequency (SF max.): 185 p.min’!, basal pulse (SF
min.): 40 p.min.”!, ANP: 170 p.min""Achieved results in top sport events: OG (2016 — 48
place, 2012 - 53. place), WCH (2011 - 28. place, 2013 - 49. place, 2015 - 30. place), ECH
(2014 - 25. place), UNI(2011 — 12. place, 2013 — 10. place, 2015 — 8. place ), MEJ. (2007 —
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10. place). Personal records: 50 km :4:14:25, 20 km : 1:32:23, 10 km : 44:54, 5 km : 22:04, 3
km: 12:34,51.

In frame of the research we have observed, evaluated, analysed and compared the following
representative’s general and special indicators:

VTU - general training indicators:

115 — Number of days in load [n]

116- Number of load training units [n]

117 — Number of races [n]

118 - Overall load Hours [hour]

119 — Regeneration time [hour]

120 — Days out of training and illness [n]

STU - special training indicators

101 —walk in pace under 3:40 km.min![km|]
102 — walk in pace 3:41 — 4:05 km.min"'[km]
103 - walk in pace 4:06-4:20 km.min"'[km]
104 - walk in pace 4:21-4:40 km.min ' [km]
105 —walk in pace 4:41-5:00 km.min![km]
106 - walk in pace 5:01-5:20 km.min ' [km]
107  —walk in pace 5:21-5:40 km.min™' [km]
108 — Walk in pace 5:41-6:00 km.min ![km]
109 —Walk in pace over 6:01 km.min![km]
110 - Checksum walking [km)]

111 - Checksum run [km]

112 - Checksum cross country skis [km]
113 - Overall checksum [km]

Observation period: 1. Preparation period from RTC 2014/2015 and from RTC 2017/2018.We
have evaluated 5 training mesocycles. We decided for RTC 2014/2015 because in this RTC
the racer achieved his personal record in 20 km and in RTC 2017/2018 she achieved her
personal recordin 50 km. Research data were evaluated by using basic comparison
methodology, mathematical statistics and logical sequences and conclusions. Achieved
quality and quantity figures of the observed values we process by case study method —
casuistic. Using casuistic we evaluate our achieved outcomes. Detailed training diary analyses
were used during research.

RESULTS AND DISCUSSION

Women race walking in 50 km is relatively new type of race that proves also the lack of
comparative studies available in databases like Pubmed. We hope that our casuistic will help
to provide motivation for pilot study creation focusing on this area. The biggest difference in
training indicators we can see in increase of the number of kilometres, where we observed a
difference in 5 training mesocycles in total 679 kilometres. Such amount of kilometres was
demanding for walker but manageable. In between general training indicators we see the
biggest difference in amount of training load units and in total time of load. Such a change of
training method is reasonable. Preparation for 50 km race walk is requiring a consistent
endurance training comparing to 20 km race where endurance needs are different.

Our casuistic correlates with conclusion from Gomez-Ezeiza et al. (2016), where they
compared types of walk race preparation in 50 km. They evaluated markers like training
amount, intensity, performance tests, high mountain conditions, blood hemodynamic. First
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approach was connected with lower training volume and with higher intensity comparing to
second one. Preparation connected with higher intensity and lower volume was associated
with better results however there were compared two types of preparation in 50 km but not a
difference in preparation in 20 km and 50 km. Our race walker was at the same time
motivated with her own results that she was achieving. A change of race type meant
psychological impulse to achieve possible better results. In case of such amount of kilometres
we haven’t observed any distinct health issues that would mean an interruption in training
process. We have experienced an unspecified pain in are of m. rectus abdominis that has
successively disappeared. Health conditions were monitored by doctor and physio therapist
during preparation. Main limitation of our study is a casuistic form and to prove causality of
our observations there are needed studies with better methodical construction. Our casuistic
represents a pilot in this issue.

Table 1 General training indicators

VTU 20 km race walk | 50 km race walk 50 km - 20 km
115 132 140 8

116 190 291 101

117 2 3 1

118 216 285 69

119 112 162 50

120 - - -

Figure 1 VTU comparison

300 -
200 1 W 20 km race walk
100 - H 50 km race walk
O T T T T T 1
115 116 117 118 119 120

There is depicted on Figure 1 the number of days of the load was almost equal in both cases
however the biggest difference in 50 km preparation and 20 km preparation was between
indicators 116 and 118 (In amount of load training units and overall load Hours).

Table 2 Special training indicators STU

STU 20 km race walk | 50 km race walk 50 km - 20km
101 3 3

102 20,5 26 5,5

103 22 45,7 23,7

104 51 453 -5,7

105 69 192,5 124

106 115 416,5 302
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107 269 441 172
108 518 617 99
109 540,5 346 -195
110 1605,5 2133 528
111 347 498,5 152
112

113 1952,5 2631,5 679
114 47 62 15

Figure 2 STU - Comparison

3000 +
2500 -
2000 -+

1500 -
1000 - W 50 km race walk

W 20 km race walk

500 ~

101 102 103 104 105 106 107 108 109 110 111 112 113 114

Figure depicts that the biggest difference in preparation in 50 km is in amount of kilometres,
where the value is 697 kilometres. Walking with a speed of 4:21 — 4:40 min.km-! is a race
pace for 20 km distance of given racer however in this pace she did only 51 km, the most
kilometres did in pace above 6:01 min.km-!(540 km). A walk race pace in 50 km is for a
women racer in speed range 5:01— 5:20 min.km-! in which she did 416,5 km. The most
training units she trained in speed range 108 (617 km), that is equal to tempo 5:41 — 6:0
Omin.km'.

CLOSE

Author is comparing in this article an amount and a participation of special training indicators
and general training indicators of the racer that competes in both disciplines. In 50 km
preparation where the racer has racing pace in range of 5:00- 5:10 min.km-'did train 416,5 km
however in 20 km preparation where she’s got a racing pace in range of 4:21 — 4:40 min.km-
Ishe did train only 51 km. We can see between general training indicators the biggest
difference in number of load training units and overall load Hours. Such a change of training
method is reasonable. Preparation for 50 km walk is requiring a consistent endurance training
comparing with 20 km races where the endurance needs are different.
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IMPACT OF MORNING AND EVENING INTERVENTION ON BODY
COMPOSITION OF UNIVERSITY STUDENTS

Dominika KONDRATOVA
Department of physical education and sport, Faculty of Arts, Matej Bel University,
Banské Bystrica, Slovak republic

ABSTRAKT

Ciel'om Studie bolo komparovat’ efekt rannej a vecCernej pohybovej intervencie na indikatory
telesného zloZenia (podiel extraceluldrnej a celkovej bunkovej hmoty — ECM/BCM, fazovy
uhol — PA, hmotnost’ svalovej hmoty — MM, hmotnost’ aktivnej telesnej hmoty — ATH,
percento celkového telesného tuku — F, percento celkovej telesnej vody — TBW, podiel
extracelularnej a celkovej telesnej vody — ECW/TBW, bazidlny metabolizmus — BMR)
vysokoSkolskych Studentiek neutrdlneho chronotypu cvic¢iacich v rannom subore (RS) - (n =
25, vek = 21.4%1.5 roka, telesna vyska = 167.1+£5.4 cm, telesnd hmotnost’ = 65.6+7.8 kg) a
vecernom subore (VS) - (n = 26, vek = 22.7+3.5 roka, telesna vyska = 165.7+7.3 cm, telesna
hmotnost’ = 63.5%£10.2 kg). Vysledky nepreukazali vyznamné zmeny (p > 0.05) MM, ATH, F,
TBW, BMR v RS ani VS. V hodnote PA doslo k signifikantnej zmene (p < 0.05) v RS aj VS.
Vo VS doslo aj k signifikantnym zmendm (p < 0.05) ECM/BCM a ECW/TBW. Vysledky
neukazali signifikantny rozdiel efektu (p > 0.05) rannej a vecernej intervencie.

KPiacové slova: aerobic, telesny tuk, vecerné cvicenie, ranné cvicenie, svalovd hmota

ABSTRACT

The aim of the study was to compare the effect of the morning and the evening interventions
on body composition indicators (extracellular and body cell mass ratio ECM/BCM, phase
angle — PA, muscle mass — MM, weight of fat free mass — FFM, body fat percentage — F, total
body water percentage — TBW, extracellular water and total body water ratio - ECW/TBW,
basal metabolism — BMR) of female university students of neutral chronotypes who exercised
in morning group (MG) - (n = 25, age = 21.4%1.5 years, height = 167.1£5.4 cm, weight =
65.6+7.8 kg) and evening group (EG) - (n = 26, age = 22.7£3.5 years, height = 165.7+7.3 cm,
weight = 63.5+£10.2 kg). Results did not show any significant differences (p > 0.05) MM,
FFM, F, TBW, BMR in MG nor in EG. There is significant difference (p < 0.05) in PA value
both in MG and EG. We found significant difference (p < 0.05) in ECM/BCM and
ECW/TBW parameters but only in evening group. Results did not show significant difference
in effect (p > 0.05) of morning and evening interventions.

Key words: aerobics, body fat, evening exercise, morning exercise, muscle mass

INTRODUCTION

Lack of physical activity and sedentary work are very dangerous factors which are typical
attributes of current modern society and its lifestyle. Nowadays, there are many professional
diagnostics of body composition parameters which enable us to analyse internal body
components and its segments in detail. The main aim of these diagnostic devices is to monitor
current state and to set optimal solutions on compensation of unsuitable state of organism.
Aerobic and various intervention programmes including aerobics are effective chances to
eliminate obesity. These exercise is opened to each age group (Villareal et. al., 2017).
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Chronobiology offers significant potential of intervention programmes” optimalization. A
human-being is interested in many activities of physical and psychological characters in
various time of day. But one part of the day is more advantageous and favourable for its
realization. We identify three kinds of chronotypes (morning, neither, evening) which
influence human’s performance during the day. Application of chronobiology’s chronotype
can be found in sport and mainly in researches interested in sport or physical performance and
activity. Researches of Bird — Tarpenning (2004), Edwards et al. (2005), Vitale — Calogiuri —
Weydahl (2013), Kunorozva — Roden — Rae (2014), Rae — Stephenson — Roden (2015)
examine and confirm the fact that chronotype influences sport performance.

Sport chronobiology examines oscillations of performance during time periods. The most
frequent are diurnal oscillations of sport and physical performance during ,,light* part of the
day (Schlank — Pupi§, 2007, Paugschovad — Jandokova — Sulej, 2009, Roskova — Demjan,
2011, Pivovarnicek et al., 2012, Pivovarnicek et al., 2013).

Sedliak et al. (2009) and Blonc et al. (2010) examine effect of day on stimulation of strength
abilities. Blonc et al. (2010) did not find any differences of the diurnal programme which was
put during the day. The programme examined differences in hypertrophy and maximal
strength in two experimental groups. Sedliak et al. (2009) states that programmes which do
not last more than three months have no influence on muscle hypertrophy whether if we
exercise in the morning or in the evening.

According to summarization of scientific knowledge, we formulate the scientific problem and
aim of our study in the question form which is a part of VEGA 1/0583/18.

AIM

Do we monitor any statistical difference between morning and evening 11- weeks aerobics
intervention on chosen body composition parameters in female university students of neither
chronotype?

METHODS

Experimental groups

Morning experimental group (MG) - (n = 25, age = 21.4+£1.5 years, height = 167.1+5.4 cm,
weight = 65.6x£7.8 kg) and evening experimental group (EG) - (n = 26, age = 22.7%£3.5
years, height = 165.7£7.3 cm, weight = 63.5+10.2 kg) consisted of female university
students of neither chronotype which was identified by the questionnaire (Smith — Reilly —
Midkiff, 1989). The minimal criterion for each student to be included in the evaluation was
to participate on input and output diagnostics and to participate 70% of intervention (22
from 31 training units) what corresponds to minimal intervention frequency of 2 training
units a week. One of the main condition was also neither chronotype which had to be
identified thanks to mentioned questionnaire.

Organization

Input measurements of examined parameters were realized during the week from 6.2.2017
to 10.2.2017 in morning hours from 7.00 to 10.00 am. Measurements of body composition
parameters were realized in Diagnostic Laboratory at Department of Physical Education and
Sports situated at Matej Bel University. Intervention programme lasted for 11 weeks,
specifically from 13.2.2017 (Monday) to 28.4.2017 (Friday). It was practiced three times
a week (Monday, Wednesday, and Thursday) in sport hall at Department of Physical
Education and Sports of Matej Bel University. Morning group exercised in the morning
hours from 7.15 to 8.15 am. Evening group exercised in the evening hours from 6.30 to 7.30
pm. Output measurements were examined during the week from 1.5.2017 to 5.5.2017 also
in morning hours from 7.00 to 10.00 am.
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Intervention aerobics programme

Intervention programme (Table 1) was practiced in time interval of 77 days during which each female
university student could participate on raining intervention load in optimal case 31 days. One training
unit lasted for 60 minutes which was organized and planned thanks to own training experience and
from the guide Skopova — Berankova (2008).

Table 1 Chosen volume and content indicators of aerobics programme

Indicator Volume of intervention Content and volume of all TU (n = 31)
CD DL TU L WU PS MP., | MPcu CD
Quantity 77 31 31 18607 1557 155" | 6207 620" 3107

Legend: CD - calendar days of aerobics intervention programme; DL — days load; TU- number of
training units; L — the whole load volume in minutes; WU — the whole volume of warm-up in minute;
PS — the whole volume of pre — workout stretching — ,,cardio in minutes; MP,, — the whole volume
load of workout in minutes; MPcy — the whole volume load of choreographies in minutes; CD — the
whole volume of cool down part which consisted of static stretching

Measurements of examined parameters

Differences between morning and evening intervention were determined by following body
composition indicators:

extracellular and body cell mass ratio ECM/BCM, phase angle — PA, muscle mass — MM, weight of
fat free mass — FFM, body fat percentage — F, total body water percentage — TBW, extracellular water
and total body water ratio — ECW/TBW, basal metabolism — BMR

» extracellular and body cell mass ratio ECM/BCM - (ratio)

* phase angle — PA — (in °)

*  muscle mass — MM — (in kg)

* weight of fat free mass- FFM — (in kg)

* body fat percentage — F — (in %)

* total body water percentage — TBW — (in %)

* extracellular water and total body water ratio - ECW/TBW — (ratio)
e Dbasal metabolism — BMR- (in kJ)

Mentioned body composition indicators were diagnosed by international standardised
bioimpedance segmental analyser Tanita MC-780MA (Tanita, Japan) and Nutriguard-MS
(Data Input, Germany).

Experiment

We used design of two-groups, paralel, one-factor pedagogical experiment in natural
conditions thanks to which we compared effect of the morning and the evening physical
intervention on chosen body composition parameters of female university students of
neither chronotype in morning experimental group (MG) and evening experimental group
(EG). Both experimental groups were influenced by two experimental factors, morning and
evening. Experimental factor in the morning group was intervention aerobics programme
realized in the morning hours. Experimental factor in the evening group was identical
intervention aerobics programme in the evening hours.

Statistical analysis

We used means of descriptive statistics — mean (x) and standard deviation (SD). Data
normality was verified in all statistical analyses by Shapiro-Wilk test. Homogeneity of input
level of MG and EG and participation homogeneity were detected by T-test and Mann-
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Whitney U test. Significance differences between input and output measurements of
examined body composition parameters were realized by Paired-Samples T Test both in
MG and EG. We used Wilcoxon test in the case of normality’s rejection. Independent-
Samples T Test was used to detect significance of differences between morning (in MG) and
evening intervention (in EG) and Mann-Whitney U-test was used in case of normality
rejection. Cohen coefficient ,,d“ was used to detect effect size which was interpreted in
following way: d = 0.20 — small effect, d = 0.50 — medium effect, d = 0.80 — large effect
(Cohen, 1988). The test was used in case of parametric tests (Paired-Samples T Test and
Independent-Samples T Test). The coefficient effect size ,,r* was used in the case of non-
parametric tests (Wilcoxon test a Mann-Whitney U test) and it was interpreted in following
way: r = 0.10 — small effect, r = 0.30 — medium effect, r = 0.50 — large effect (Corder —
Foreman, 2009; Cohen, 1988). The probability of type 1 error (alpha) was set at 0.05 in all
statistical analyses. Statistical analysis was realized by the programme IBM® SPSS®
Statistics V19 a Microsoft® Office Excel 2010.

RESULTS

The input value of ECM/BCM of morning group was 0.89+0.09 in MG (Table 2) and the
output value was 0.89%0.10. The input value of phase angle was 5.62+0.59° and input value
5.80%0.59°. MM value was changed from 44.2+2.9 kg to 44.6+2.8 kg and FFM value was
changed from 46.6+3.1 kg to 46.9+2.9 kg. The fat percentage value was in input
measurements represented by 28.0£6.1% and in output measurements in 27.9+6.0%. TBW
parameter had very similar values 51.7% (51.724.2%, and 51.7+4.1%). ECW/TBW ratio was
changed from 42.1+1.3 to 42.0=1.3. BMR parameter was changed from 6067+383 kJ to
6060439 kIJ.

Table 2 Statistical evaluation of difference between input and output measurements of examined body
composition parameters in morning group (n = 25).

Morning group (n = 25)

Measurements Statistical analysis
Parameter Input Output . Effect size (ES)
325D wesp | Paired-Samples T Test |0 ES level

ECM/BCM | 0.89£0.09 | 0.89%0.10 t=0.040, p > 0.05 d=0.01 small
PA (°) | 5.62%+0.59 | 5.80+0.59 t=-3.014, p <0.05 d=0.60 medium
MM (kg) 44,2429 44,628 t=-1.419,p > 0.05 d=0.28 small
ATH (kg) 46.6%3.1 46.9+2.9 =-1.439, p > 0.05 d=0.29 small
F (%) 28.0+6.1 27.9+6.0 t=0.145, p > 0.05 d=0.03 small
TBW (%) 51.7%4.2 51.7+4.1 t=-0.219, p > 0.05 d=0.03 small
ECW/TBW 42.1+1.3 42.0£1.3 t=1.376, p > 0.05 d=0.04 small
BMR (kJ) | 6067+383 | 6060+439 t=0.159, p > 0.05 d=0.28 small

Legend: ECM/BCM - extracellular and body cell mass ratio; PA — phase angle; MM — muscle mass;
FFM - weight of fat free mass; F — body fat percentage; TBW — total body water percentage;
ECW/TBW - extracellular water and total body water ratio; BMR — basal metabolism

ECM/BCM value in the input measurements of evening group was 0.93+0.07 and the value in
the output measurements was 0.91+£0.09. The value of the phase angle was in the input
measurements 5.52+1.30°, and in the output measurements 5.80+0.43°. MM value increased
from 43.5+4.1 kg to 43.943.9 kg and FFM value was changed from 45.8+4.3 kg to 46.2+4.1
kg. In terms of body fat percentage, the input value was 27.0£5.9%, at the output value was
26.8+5.5%. Total body water remained at 52.7% (52.7+4.3% and 52.7+4.3% respectively).
The ECW/TBW ratio was 42.0+1.3 and output value was 41.5+1.8. BMR changed from
59494550 kJ to 5977+531 kJ.
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Table 3 Statistical evaluation of differences between input and output measurements of examined
body composition parameters in evening group (n = 26).

Evening group (n = 26)

Measurements Statistical analysis
Parameter Input Output Paired-Samples T Test and Effect size (ES)
x+SD x£SD Wilcoxon test ES value ES level

ECM/BCM | 0.93+0.07 | 0.91+0.09 t=2.139, p <0.05 d=042 small
PA (°) | 5.5240.41 | 5.80%0.43 T =32,7Z=-3.386,n =26, r=0.47 medium

p <0.05
MM (kg) 43.5+4.1 43,9£39 t=-1.776, p > 0.05 d=0.35 small
ATH (kg) 45.8+¥4.3 46.2+4.1 t=-1.701,p>0.05 d=0.35 small
F (%) 27.0£5.9 26.8%5.5 t=0.145,p >0.05 d=0.13 small
TBW (%) 52.7%4.3 52.7%4.2 t=0.104, p > 0.05 d=0.02 small
ECW/TBW 42.0%1.3 41.5%1.8 | T=40.5,Z2=-2.799,n =26, p < r=0.39 medium

0.05
BMR (kJ) | 5949550 | 5977+531 t=0.145, p > 0.05 d=0.26 small

Legend: ECM/BCM - extracellular and body cell mass ratio; PA — phase angle; MM — muscle mass;
FFM - weight of fat free mass; F — body fat percentage; TBW — total body water percentage;
ECW/TBW - extracellular water and total body water ratio, BMR — basal metabolism

In MG, the ECM/BCM difference between input and output measurements was -0.001%0.10,
in EG -0.03+0.07. The difference in phase angle in the MG was 0.18%0.29°, in the EG
0.28+0.31°. The difference in muscle mass was in MG was from 0.3%1.2 kg, in MG 0.4+1.0
kg. FFM parameter increased in MG by 0.4%1.2 kg, in EG by 0.4%1.1 kg. In MG, the
difference in bod fat percentage was -0.04%£1.5%, in EG -0.2+1.3%. TBW increased by
0.12+£0.44% in MG, decreased by -0.02+0.94% in EG. The ECW/TBW ratio decreased by -
0.12+0.44 in MG, in EG by -0.50%1.28. In MG the BMR decreased by -7£235 kJ, in EG
increased by 29+112 kJ.

Table 4 Statistical evaluation of differences in examined body composition indicators between
morning (n = 25) and evening (n = 26).

Comparison of morning and evening interventions in MG (n = 25) and EG (n = 26)
Difference input-output Statistical analysis
Parameter MG EG Independent-Samples T Test Effect size (ES)

x£SD x£SD and Mann-Whitney U test ES value | ES level

ECM/BCM | -0.001+0.10 | -0.03+0.07 t=-1.121, p > 0.05 d=0.04 small

PA (©) 0.18+0.29 0.28+0.31 t=1.201, p>0.05 d=0.17 small

MM (kg) 0.3£1.2 0.4%1.0 t=0.081,p>0.05| d=0.35 small

ATH (kg) 0.4+1.2 0.4%1.1 t=0.986, p > 0.05 d=0.00 small

F (%) -0.04%1.5 -0.2+1.3 t=-0.307,p>0.05| d=0.01 small

TBW (%) 0.05+1.10 | -0.02+0.94 t=-0.235, p > 0.05 d=0.03 small

ECW/TBW -0.12+0.44 | -0.50+1.28 U =1258.5,72Z=-1.261, r=0.18 small
n = 25, n, = 26, P >0.05

BMR (kJ) -7£235 29+112 U=322,7=-0.057, r=0.01 small
n; =25, n, =26, p > 0.05

Legend: ECM/BCM - extracellular and body cell mass ratio; PA — phase angle; MM — muscle mass;
FFM - weight of fat free mass; F — body fat percentage; TBW — total body water percentage;
ECW/TBW - extracellular water and total body water ratio, BMR — basal metabolism
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DISCUSSION

Bunc — Hrasky — Skalsk4 (2015) suggest that body composition is one of the main predictors
of physical fitness. In connection with research by Blonc et al. (2010) and Sedliak et al.
(2009) did not examined the difference in the effect of interventions due to the time of day.
We formulated research problem and goal into the question if we notice a significant
difference in the effect of morning and evening 11-week aerobics intervention on chosen body
composition indicators in neither chronotypes of female university students. Table 1 has
shown that students could attend a maximum of 31, at least 22 (about 70%) of the training
units. The participation of the morning group was indicated by 26.8+2.2 hours and evening set
27.1£2.2 hours, which was not statistically significant difference (U = 308.5, Z =-0.315, n| =
25, n2 =26, p > 0.05, r = 0.04 - effect), which represents approximately 2.5 hours of exercise
a week.

The aim of the study was to evaluate the difference between morning and evening aerobics
intervention. Based on the results analysis, we can find similar results in the studies by
Sedliak et al. (2009) and Blonc et al. (2010) because we did not detect a significant difference
(p > 0.05) of the effect between morning (MG) and evening intervention (in EG) in any
examined body composition indicator. However, if we look at the changes of the studied
indicators in a comparative way of the morning and evening interventions, we can notice that
"positive improvement" has occurred in a number of examined body composition indicators
in EG compared to MG. In ECM/BCM there was a decrease of -0.001£0.10 in MG, while in
EG by -0.03+0.07, in ECW/TBW in MG there was a decrease of -0.12+0.44, while in EG to -
0.50%1.28. PA was improved in MG by 0.18+0.29° while in EG up to 0.28+0.31°. The muscle
mass increased by 0.3%£1.2 kg in MG, while in the EG by 0.4+1.0 kg. From the point of view
of body fat percentage, there was a decrease of -0.04=1.5% in MG, in EG by -0.2+1.3%. In
MG, the BMR decreased by -7+235 kJ, while in the EG it increased by 29+112 kJ.

CONCLUSION

The aim of the study was to compare the effect of morning and evening aerobics intervention
on the body composition indicators of female university students of neither chronotype. When
we compared the effect of morning and evening aerobic intervention, we can conclude that
day time has no significant impact on changes in body composition indicators in intervention
aerobics programmes which are shorter than 11 weeks. This was confirmed for neither
chronotypes of young women who exercised three times a week for 60 minutes. The results
did not show significant changes in muscle mass, body mass, total body fat percentage, total
body water or basal metabolism in the morning and evening groups. In the extracellular and
total cell mass ratio (ECM/BCM) and in extracellular/total body water (ECW/TBW) ratio,
there were significant improvements in the evening group. We examined significant
difference in phase angle parameter both experimental groups.
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LEVEL OF POSTURE DEPENDING ON IMPACT OF SCHOOL BAG AND
FOOTWEAR IN ELEMENTARY SCHOOL PUPILS
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ABSTRACT

Promoting and protecting health issues and looking for effective intervention approaches,
based on improving and increasing, not only in children and youth, is still ongoing research
intention from multiple points of view, as a prevalence of civilization diseases, especially of
skeletal and muscular system, offers several issues of prevention in relation to a posture, a life
style, etc., where an aim of a research was to determine a level of the posture depending on an
impact of a school bag and a footwear in elementary school pupils, without any impact of the
intervention approaches, for the two consecutive school years (2016/2017 - 2017/2018).
Monitored group (n = 35) of selected Elementary School of Radovan Kaufman in Partizanske,
represented by male pupils (n = 18) and female pupils (n = 17) in a period of pubescence, was
asked to take part in measurement of somatometric (age, body weight, body height and body
mass index), as well as variables (school bag) indicators, evaluation of static part of posture
(Klein and Thomas modified by Mayer) and survey (footwear), as listed methods of data
acquisition, specifically an observation (aspection) and the survey - observation (aspection),
were processed and evaluated by using and promoting analyses and syntheses, inductive and
deductive approaches and primary statistics (t-test, chi-squared and effect size - Cohen w),
which are presented in tables and figures.

Key words: Footwear, posture, pupil, school bag, skeletal and muscular system.

ABSTRAKT

Otazky podpory a ochrany zdravia a hl'adania t¢innych interven¢nych postupov, zamarenych
na zlepsenie a zvySenie, nielen u deti a mladeze je stile aktudlny vyskumny zamer z viacerych
uhl'ov pohladu, ked’Ze prevalencia civilizacnych ochoreni, obzvl4st' oporného a pohybového
systému, ponika viaceré otazky prevencie vo vztahu k drZaniu tela a Zivotnému Stylu, pricom
cielom vyskumu bolo zistit’ droven drZania tela v zavislosti od vplyvu Skolskej tasky a obuvi
u ziakov zakladnej Skoly, bez pdsobenia spominanych interven¢nych postupov, v ramci dvoch
po sebe nasledujicich Skolskych rokov (2016/2017 - 2017/2018). Sledovany sibor (n = 35),
vybranej ZS Radovana Kaufmana v Partizanskom, bol tvoreny Ziakmi (n = 18) a Ziackami (n
= 17) v obdobi pubescencie a osloveny absolvovat’ v spominanych $kolskych rokoch merania
somatometrickych (vek, telesna hmotnost, telesna vyska a index telesnej hmotnosti), rovnako
aj premennych (Skolska taska) ukazovatel'ov, hodnotenie statickej zlozky drzania tela (Klein
a Thomas modifikovany Mayerom) a anketu (obuv), kedy uvedené metédy ziskavania udajov,
najmi pozorovanie (aspekcia) a anketa - pozorovanie (aspekcia), sa spracovali a vyhodnotili
s vyuzitim a podpory analyz a syntéz, induktivnych a deduktivnych postupov a primarnej
Statistiky (t-test, chi-kvadrat a effect size - Cohenovo w), ktoré su prezentované v tabulkéch
a grafoch.

Kracové slova: Obuv, drzanie tela, Ziak, Skolska taska, oporny a pohybovy systém.
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INTRODUCTION

A prevalence of a current level of a skeletal and a muscular system, particularly in a school
population significantly differs, as an occurrence of various functional and structural disorders
of the skeletal and the muscular system, namely in an area of a spine increases yearly, even
doubles (Bendikova, 2012), starting in a period of a preschool (Bendikova, Stacho, 2010),
continuing in a period of a younger school age, not excluding a period of a pubescence (Shrier
et al., 2001; Aggarwal et al., 2013; Farioli et al., 2014; Mitova, 2015; Azabagic et al., 2016),
as well as in a period of an adolescence (Majerik, 2009; Acasandrei et al., 2014; Ludwig et
al., 2016; Noll et al., 2016), culminating in a period of a maturity (Holmes, 2009; Ferreira et
al., 2011; Singh et al., 2014), resp. an old age (Anderson et al., 2002; Fleming et al., 2011;
Gheno et al., 2012), as there is also predisposition for alarming findings, which are related to
the functional and structural disorders based on impact of a functionality of a foot, especially
in a period of a childhood (Bird, Payne, 1999; Cibulka, 1999; Fridman et al., 2008; Menz et
al., 2013, 2016; Arya, 2014), not excluding a period of an adulthood (Leveille, 1998; Fear et
al., 2006; Roddy et al., 2009; Riskowski et al., 2011; Menz et al., 2013).

The prevalence of civilization diseases and a hypokinetic life style (Bousquet et al., 1998;
Helm et al., 2001; Hruskovi¢, 2004; Masoli et al., 2004) is also currently reflected in a health
of elementary school pupils and high school students who support it, particularly through their
passive (non)participation in physical and sport education lessons from a number of objective,
but especially subjective reasons (Boreham, Riddoch, 2001; Krémarik, 2012; Zrnzevi¢, Arsic,
2013; Baldzova, 2014; Harris, 2015).

An etiology and universal factors, which are affecting the occurrence of disorders, diseases,
etc. of the skeletal and the muscular system of the school population, and thus in the period of
the pubescence, can be divided into three groups (Tomlow et al., 2006; Masiero et al., 2008;
Zailina et al., 2010):

1. A weight of a school bag and footwear,
2. A design of furniture and chairs,
3. An incorrect sitting.

The school population of elementary and high schools is exposed to number of factors, which
predispose to the occurrence of various functional and structural disorders of the skeletal and
the muscular system, especially in the areas of the spine and the foot. The school bag is one of
listed factors, which is too heavy, as may change the structure of the posture and the skeletal
and muscular system must react appropriately in order to compensate its stress. A pain, which
is associated with carrying the school bag, is referred as “school bag syndrome”, as includes
an abnormal posture causing headaches, fatigue and cervical and lumbar pain. Carrying the
school bag is a daily activity for most of the school population, as according to the literature,
the school bag issue affects 40 % - 70 % of the school population, especially in the developed
countries (Nordin et al., 1999; Mendez, Gomez, 2001; Cardon et al., 2002; Barczyk et al.,
2005; Kellis et al., 2010; Syazwan et al., 2011; Vidal et al., 2011, 2013; Rachwal et al., 2015;
Simms et al., 2015; Al-Saleem et al., 2016). Because of the mentioned pain, caused by heavy
school bag, recommendations concerning the school bag weights in relation to a body weight
differ, according to the literature, authors, organizations, etc. as the American Occupational
Therapy Association and American Physical Therapy Association have recommended a limit
of 15 % of the body weight of the school population, however the American Chiropractic
Association have recommended only up 10 %. On the other hand, many authors have believed
the weight of the school bag should not exceed 10 % of the school population’s body weight,
based on the fact that it can affect listed areas of the human body (Goodgold et al., 2002;
Brackley, Stevenson, 2009; Cow et al., 2007; Sanders, 2004; Roach et al., 2013).
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The footwear is also one of the listed factors, which have been conventionally thought of as a
protection for the feet, as many authors in the literature have discovered through vast research
(Gould et al., 1989; Cowley et al. , 2009; Wegener et al., 2011; Schroeder, Hollander, 2018)
that footwear in the school population have played a far more important role than making
them looking good in different shapes, brands, outlines, etc. of the footwear, as they can affect
occurrence of the various functional and structural disorders of the skeletal and the muscular
system, especially in the areas of the spine and the foot.

From the point of view of the prevention of the functional and the structural disorders in the
area of the skeletal and the muscular system, with the intention to the correct posture and the
foot functionality, in a practice, the correct intervention approaches (stabilization and physical
programs) (Hand, 1964; Otman et al., 2005; Steele et al., 2008, 2016; Abbaszadegan et al.,
2012; Ahmad, Akthar, 2014; Kolooli et al., 2014; Shahrivar et al., 2014; Jorgi¢ et al., 2015),
from the point of view, resp. within the school educational program are also applicable in the
physical and sport education lessons (Novotnd et al., 2009; Juraskova, Bartik, 2010; Mihalik
et al., 2010; Candotti et al., 2011; Bendikova et al., 2012, 2015a, 2015b; Lopata, 2014; Quka,
2015), as well as in sport for all or trainings, which are followed by competition games (Spink
et al., 2011; Mulligan, Cook, 2013; O’McKeon et al., 2015; Mignogna et al., 2016).

AIM
The aim of the study was to find out the level of the posture depending on the impact of the

school bag and footwear in the elementary school pupils, within the two consecutive school
years 2016/2017 - 2017/2018.

METHODOLOGY

In accordance with the aim of the study, the monitored group (n = 35), of selected Elementary
School R. Kaufman in Partizdnske, as was chosen and consisted of female pupils (n = 17) and
male pupils (n = 18) in the period of pubescence who was asked to take part in measurement
of somatometric (age, body weight, body height and body mass index) (table 1) and variable
(school bag) indicators, evaluation of static part of posture (Klein and Thomas modified by
Mayer) and survey (footwear).

Table 1 Primary characteristics of monitored group (n = 35), within two consecutive school
years 2016/2017 - 2017/2018

Monitored group/ 8" grade 9th grade

Measured values Male Female Male Female

Age [years] 13,6 13,4 14,6 14,4

Body weight [kg] 65,2 57,9 71,8 54,8

Body height [m]

Body mass index [kg/m?] 21,5 20,6 22,1 20,1

) +1 + 6,6 +1* -3,1%

Difference +0.6 C0.5%

Legend: kg - kilogram, m - meter, kg/m? - kilogram per square meter, + 1 - male pupils, + 1* - female pupils.

The research was realized within two stages, in the interval of 23 March 2017 (school year
2016/2017) and 22 March 2018 (school year 2017/2018), mainly happening in the area (gym
and classroom) of the Elementary School R. Kaufmana in Partizanske. The research consisted
of the following parts:

I. Part — School year 2016/2017
1. Measuring somatometric and variable indicators,
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2. Evaluating of static component of posture,
3. Survey.

II. Part — School year 2017/2018
1. Measuring somatometric and variable indicators,
2. Evaluating of static component of posture,
3. Survey.

The introduction was based on the method of studying literary sources, especially of foreign
literature, English. The monitored group (n = 35) characteristics were done by the method of
measuring somatometric and variable indicators, the organization of the study by the method
of observation (aspection) and the last, the method of data processing was realized, mainly
due to the fact that the results of the study were based on qualitative and quantitative results,
using the casuistry, with usage of logic analysis of acquired data and information, synthesis in
conclusions, inductive and deductive approaches, comparison and generalization, ranging in
the qualitative methods. The data and information of qualitative character were the processed,
using frequency tables and graphs, based on one-step classification, including the abilities of
the monitored group (n = 35), which was based on gender and grade, such as arithmetic mean
(¥) and percentage frequency analysis (%) detecting the mentioned somatometric and variable
indicators, static component of posture and survey.

RESULTS AND DISCUSSION

One of a number of research parts, based on - “Level of Posture Depending on Impact of
School Bag and Footwear in Elementary School Pupils” measuring of the somatometric (age,
body height and weight and body mass index) indicators, pointed to a growing tendency of
the above mentioned indicators, especially among the male pupils, within the two consecutive
school years (2016/2017 - 2017/2018), the body weight changed by 6,6 kg (10,1 %), as well
as the body height by 0,04 m (2,3 %), which also reflected in the body mass index (0,6; 2,8
%). Among the female pupils, the body weight changed in the opposite direction, especially
by decreasing of 3,1 kg (5,4 %), as the changes (0,03 m; 1,8 %) occurred in the body height,
which also reflected in the body mass index by 0,5 (2,4 %). The mentioned changes of the
somatometric indicators were adequate to a development of an organism in the period of the
pubescence, while no alarming changes were recorded among the monitored group (n = 35),
within the two consecutive school years (2016/2017 - 2017/2018) (table 1).

The evaluation of the static part of the posture, especially evaluation of posture according to
Klein and Thomas, modified by Mayer, as another research part, pointed to negative tendency
of the posture in the period of the pubescence, in which different authors (see Introduction)
referred to the occurrence of the various functional and structural disorders of the skeletal and
the muscular system, namely in an area of a spine, which increases yearly, even doubles. The
dominance of a correct posture, within the two consecutive school years (2016/2017 - 2017/
2018) varied, however as the only one in the positive direction, especially in the ratio of 0 : 1
(5,5 %) among the male pupils and 1 : 2 (5,9 %). Although, within the two consecutive school
years, the other levels of the posture changed, primarily in the negative values, where a good
posture shifted among the male pupils 3 times (10 : 7) (16,5 %) and among the female pupils
was stagnation, as the ratio was 8 : 8 (0 %). The decreasing tendency of the changes occurred
in a bad posture, especially 5 times, where the ratios were 8 : 6 (11,0 %) and among the male
pupils and 8 : 5 (17,7 %). The last level of the posture (incorrect posture) had, within the all
levels of the posture, the biggest increases (6), as the negative changes stopped at the ratios of
0:4 (22,0 %) among the male pupils and 0 : 2 (11,8 %) among the female pupils (figure 1). A
statistical significance of the evaluation of the static part of the posture was checked, as chi-
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square test and effect size — “Cohen w” was used, which provided values of Chi-square =
3,205, p = 0,073 and Cohen w = 0,625 (large effect) among the male pupils and Chi-square =
1,436, p = 0,231 and Cohen w = 0,420 (medium effect) among the female pupils. In terms of
the p < 0,05 and effect size (Cohen w interpretation of a coefficient - w = 0,10 - low effect, w
= 0,30 - medium effect, w = 0,50 - large effect (Cohen, 1988), the differences may be marked
as statistically significant (table 2).

The most visible changes, growths were recorded in areas of head and neck posture, overall
curvature of spine and shoulder height and positon of blades, which can be associated with an
ergonomic issue of a school environment (correct sitting, adequate equipment of classrooms,
etc.) muscular imbalance and widening weaknesses, especially of deep neck flexors, rounded
(kyphotic posture) and flat (hypolordotic posture) spine, while the flat spine in a frontal plane
is a widespread indicator of the bad and the incorrect posture. The mentioned spine curvatures
can be arisen, in the period of the pubescence, by the school environment (incorrect sitting,
carrying heavy school bags, etc.) as weakening of the blade and rhombic muscles, belonging
to the dominance of stronger muscles (pectoral), which obviously extends them as it can be
compared to a condition of preferring carrying handbags (purses) than the school bags, mainly
among the female pupils (Vlach, 1986; Kanasova, 2004, 2005; Majerik, 2009; Bendikova,
2011, 2012, 2013).

Incorrect posture
Bad posture

Good posture

Male - 8th
grade - Male - 9th

2016/2017 _8rade- Female - 9th
2017/2018  &rade -

2016/2017 _ &rade-
2017/2018

Correct posture

Female - 8th

Table 2 Primary statistics of monitored group’s (n = 35) posture, within two consecutive
school years 2016/2017 - 2017/2018.

Measured values/ Monitored group Chi-square _value Effect size-
Level of posture A B C D 1 P Cohen w
8t grade | 0 10 0
Male 9% grade | 1 7 4 3,205 0,073 0,625
8t grade | 1 8 0
Female 9" grade | 2 3 > 1,436 0,231 0,420

Legend: A - Correct posture, B - Good posture, C - Bad posture, D - Incorrect posture.

Partial part of the measuring indicators was measuring variable (school bag) indicator, which
pointed to a growing tendency of the already mentioned school bags among the both pupils,
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within the two consecutive school years (2016/2017 - 2017/2018), as the ratios were 6,6 : 6,8
(3,1%) among the male pupils and 5,4 : 5,7 (5,5 %) among the female pupils of the monitored
group (n = 35). A statistical significance of a school bag weight was examined, as was used t-
test for two samples of means which discovered values of t = - 0,443 and p = 0,330 among the
male pupils and t = - 1,665 and p = 0,058 among the female pupils, while the p > 0,05,
therefore the differences may be marked as statistically insignificant. An additional bag was
identified as a bag for physical and sport education, in which the ratios were 2,1 : 2,4 (14,2 %)
among the male pupil and 1,6 : 1,9 (18,7 %) as was not considered as significant due to not

carrying the additional bag to school every day, as it was carried once or twice a month
(figure 2).

Additional bag

Male - 8th
grade - Male - 9th School bag

2016/2017 grade - Female - 8th

2017/2018 grade - Female - 9th
2016/2017 grade -
2017/2018

The survey, especially one question survey (Did you wear orthopedic footwear?), was the last
part of the research, which pointed to a decreasing and a growing tendency of wearing the
orthopedic footwear among the both pupils, within two consecutive school years (2016/2017 -
2017/2018), as the ratios were 3 : 32 (5,5 %) (Yes, I did) and 15 : 16 (5,5 %) (No, I did not)
among the male pupils and 2 : 3 (5,9 %) (Yes, I did) and 15 : 14 (5,9 %) (No, I did not)
among the female pupils (figure 3). A statistical significance of the survey was examined, as
chi-square test and effect size - “Cohen w” was used, which provided values of Chi-square =
0,563, p = 0,453 and Cohen w = 0,252 (low effect) among the male pupils and Chi-square =
0,405, p = 0,525 and Cohen w = 0,220 (low effect) among the female pupils. In terms of the p

> 0,05 and effect size (Cohen w) the differences may be marked as statistically insignificant
(table 3).
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No, I did not.

Male - 8th .
grade - Male - 9th Yes, I did.

2016/2017 grade - Female - 8th

2017/2018 grade - Female - 9th
2016/2017 grade -
2017/2018

Table 3 Primary statistics of monitored group’s (n = 35) orthopedic footwear survey, within
two consecutive school years 2016/ 2017 - 2017/2018

Measured values/ Monitored group Chi-square value Effect size-
Survey answers Yes* No* q P Cohen w
8" arade 3 12
Male 9% grade 2 16 0,563 0,453 0,252
8" arade 2 15
Female 9% grade 3 14 0,405 0,525 0,220

Legend: Yes* - Yes, 1did., No* - No, I did not.

CONCLUSION

The aim of the study was to find out the level of the posture depending on the impact of the
school bag and footwear in the elementary school pupils, within the two consecutive school
years 2016/2017 - 2017/2018, through measurement of the somatometric (age, body weight,
body height and body mass index) and the variable (school bag) indicators, evaluation of the
static part of the posture (Klein and Thomas modified by Mayer) and the survey (footwear).
The statistical significance of the evaluation of the static part of the posture was verified and
proved among the both genders of the pupils (Male pupils - Chi-square = 3,205, p = 0,073 and
Cohen w = 0,625 (large effect) and female pupils Chi-square = 1,436, p = 0,231 and Cohen w
= 0,420 (medium effect), however the statistical significance of the school bag weight was not
proved (Male pupils - t = - 0,443 and p = 0,33 and female pupils - t = - 1,665 and p = 0,058),
as well as the orthopedic footwear (Male pupils - Chi-square = 0,563, p = 0,453 and Cohen w
= 0,252 (low effect) and female pupils - Chi-square = 0,405, p = 0,525 and Cohen w = 0,220
(low effect), therefore, there were not evident any statistical significance between evaluation
of the static part of the posture and the school bag weight/ footwear of the monitored group
(n=30), within the two consecutive school years 2016/2017 - 2017/2018.

However, literature, authors and organizations have discovered new variable indicators, which
are affecting the posture. The school bag weight and footwear is no more the current issue, as
the pupils or students do not walk to schools anymore, instead of use public transport, parents
(cars) and other means of the transport, as it has helped to create the new variable indicators,
in the form of hypokinetic and sedentary lifestyle and ergonomics, since some authors have
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already uncovered adverse effects of the posture (Linton et al., 1994; Damljan, Vlaovi¢, 2010;
Baskova, Geckova, 2011; Coelho et al., 2012; Tirloni et al., 2014; Bendikova, Marko, 2015;
Lukic et al., 2015; Hrickova, Junger, 2016). You do not need to look for the necessary records
of already mentioned variable indicators, as the elementary school pupils and the high school
students support it, particularly through their passive (non)participation in physical and sport
education lessons from a number of objective, but especially subjective reasons.

The listed study is the part of the research project VEGA 1/0242/17 ”Physical activity as
prevention of functional disorders related to the musculoskeletal system of secondary school
students “.
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WEIGHTLIFTING PERFORMANCE - DOES THE GRIP STRENGTH REALLY
MATTER?

Jozef SYKORA - David BRUNN

Department of physical education and sport, Faculty of Arts, Matej Bel University,
Banskéa Bystrica, Slovak republic

ABSTRAK

Vzpieranie je vel'mi komplexnd Sportova disciplina, pri ktorej kazdy detail zohrava Ciastkovui
ulohu a v kone¢nom discipline mdze rozhodovat’ o tispeSnosti ¢i nedspesSnosti pokusu. Inak
tomu nie je ani pri sile uchopu, ktord pomédha produkovat extra vykon pocas realizacie
pohybu. Doposial sme nezaznamenali vyskumy zaoberajice sa tlohou sily tchopu a jej
vplyvom na celkovy vykon u vzpieracov. 8 ¢lenov slovenskej reprezentacie vo vzpierani (Vek
23.75 £ 4.62 rokov, Hmotnost' 89.61 + 13.80 kg) absolvovalo testovanie maximéalneho
vykonu v trhu a nadhode ako aj testovanie sily dchopu so snahou urcit, ¢i existuje nejaky
vztah medzi premennymi. Ru¢ny dynamometer HD BDA bol pouZity na zistovanie sily
uchopu u dominantnej aj nedominantnej paze. Maximalny vykon v trhu a v nadhode bol
testovany s casovym odstupom s ohladom na mozZnd unavu a vyCerpanie. TaktieZ interval
odpo¢inku medzi sériami bol prediZeny. Medzi silou tichopu, vykonom v trhu a vykonom
v nadhode nebol zaznamenany signifikantny vzt'ah, ¢o podporuje aj nizky az stredny stupeii
vecnej vyznamnosti (p > 0.05, > = 0.2 (S), 0,3 (C&J)) a to u dominantnej aj nedominantne;
paze. Naopak medzi silou tdchopu dominantnej, nedominantnej paze a hmotnostou sme
zaznamenali signifikantny vztah podporeny velkym uc¢inkom vecnej vyznamnosti (p < 0.01,
12 = 0.78), rovnako tomu bolo medzi hmotnostou a vykonom v trhu aj v nadhode (p < 0.05, r*
=0.57 (S), 0,69 (C&J)) a na zaver aj medzi vykonom v nadhode a v trhu (p < 0.01, r* = 0.92).
Fakt, 7Ze sila tdchopu dominantnej aj nedominantnej paZze je prepojend s hmotnostou
a predovSetkym fakt, Ze vykon v trhu signifikantne ovplyviiuje vykon v nadhode by mohlo
slizit' pre trénerov ako vychodisko v tréningovom procese, kedy by sa mali zamerat
predovSetkym na vykon v trhu. Je dolezité dodat, Ze medzi silou tchopu dominantnej
a nedominantnej paZe boli zistené signifikantné rozdiely, avSak po€as vykonu vo vzpierani sa
to mdze zdat' ako zanedbatelné nakol’ko vo vzpierani ide o Specificky pohybovy vzor kedy
sila je generovand oboma rukami sucasne za vzniku a sprievodu niekolkych javov ako
napriklad iradidcia (extra svalové napitie), intra a intermuskuldrna koopericia, ¢o ma za
nasledok lepSie generovanie a transfer sily do pohybu.

Kracové slova: Korel4cia, Nadhod, Sila ichopu, Trh, Vzpieranie

ABSTRACT

Weightlifting is very complex sport discipline, where each detail plays partial role in whole
successful attempt or fail. It is not different with grip strength, which is helping produce force
for overall performance. So far its importance and role during weightlifting performance
were not verified. 8 elite Slovak national team weightlifters (Age 23.75 = 4.62 years,
Weight 89.61 + 13.80 kg) participated on testing maximal snatch and clean & jerk
performance as well as testing of grip strength, when possible corelation was detected. Hand
dynamometer HD BTA was used for obtaining grip strength results for dominant and non
dominant hand respectively. Maximal snatch and clean y jerk was figured out with adequate
recovery between sets in order to prevent exhaustion. No stignificant corelation between grip
strength and snatch or clean & jerk performance was found supported by small or medium
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effect size (p > 0.05, > = 0.2 (S), 0,3 (C&J)) for dominant and non dominant hand. However,
we found significant corelation supported by large effect size between grip strength of
dominant and non dominant hand with bodyweight (p < 0.01, r* = 0.78), also between
bodyweight and weighlifting performances (p < 0.05, r? = 0.57 (S), 0,69 (C&J)) and finally
between snatch performance and clean & jerk performance (p < 0.01, r* = 0.92). The fact, that
grip strength of both dominant and non dominant hand is linked to bodyweight and more
importantly that snatch performance is significantly affecting clean & jerk performance might
serve as take away for weightlifting coaches, who should concentrate on improving snatch
performance. It is important to note, that between dominant and non dominant hand we found
significant difference in grip strength, but in weightlifting the more important is summation of
both hands grip strength when irradiation and cooperation between muscle groups is occuring
and that allows better strength transfer and force production.

Key words: Clean & Jerk, Corelation, Grip strength, Snatch, Weightlifting

INTRODUCTION

Olympic bar in athlete’s hands and ground under weightlifter’s feet. Human muscles
are working in chains and we are only as strong as our weakest part. Naturally, there should
be a need of strong grip. As we have gone through the studies, we found that grip strength
does not play so important role in final weightlifting performance, but there are other
variables which are essential. Generally, authors are talking more about grip width and then
when it comes about grip strength, more often we will find the hook grip as most important
(Everett, 2012). Significant difference in grip strength we can only see between elite and
nonelite weightlifters, supported by research of Fry et al. (2018), who found 14.43% stronger
grip in elite weightlifters. Kipp and Harris (2017) found that lifting greater external loads
during the clean is due the ability to generate large extensor joint impulses. These findings are
confirmed also by Durovic, Zrnzevic, Okicic, Jorgic and Milanov (2016). On the other side,
according to Siahkouhian, Azimi and Hedayatnejad (2016), there are strong correlations
between lean body mass (LBM) and the performance of the weightlifters (p<0.001). This fact
is also confirming Siff (2003), who said that ,, The heavier the athlete, the larger the load he
can lift”. Another strong correlations was found by Cartlock (2016), who says that peak
power derived from the vertical jump is a great tool in assessing weight lifting performance.
Young, Coggins, Mclnnis and Bailey (2017) declared: ,,who can lift more weight, can jump
higher”. This statement consequently confirms positive correlation between vertical jump and
weight lifting performance.

High vertical jump, power during snatch, or clean are variables, which have big transfer also
to the other sports. This fact also confirm studies of Pavlik (2014) and Briinn (2017), who
used weightlifting elements during running performance development and ice hockey off-ice
preparation.

Increasing demands on sportsmen, setting new records up, maximal stable performance
for a long period of time, are variables of today’s sport reality, so we have to deal with every
single detail of particular sport discipline performance (Sykora, 2016).

AIM
The aim of study was to verify relation between grip strength with snatch and clean & jerk
performance in order to clear importance of grip strength in elite weightlifters.
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METHODS

Our sample consisted of 8 elite Slovak national team weightlifters (Age 23.75 + 4.62 years,
Weight 89.61 = 13.80 kg). The measurements took a part during october 2017 in Dukla
Banska Bystrica diagnostic laboratory, when weightlifters participated on grip strength testing
and maximal performance testing in weightlifting snatch and clean & jerk movements. For
grip strength measurements hand dynamometer HD-BTA was used. HD BTA dynamometer
is device which can measure grip strength, finger strength and hand muscles exhaustion as
well. Device is converting strength to electric voltage and tracking its size via interface data
collecting and showing results in a software either in N (Newtons), Lbs (Pounds) or Kg
(kilograms). It can measure any voltage between 0-850 N, it has high level of accuracy
(£ 0.06 N) and can be pluged in a standard electrical outlet. Weightlifters performed 2 tries
of maximal squeezing with dominant and non-dominant hand, when sensor is placed
vertically with shoulder of holding arm placed upright to trunk and straightened arm. In
a maximal snatch and clean & jerk tests, subjects used standard weightlifting warm up and
worked to maximal weight, where they performed 3 sets of 1 repetition maximum with 5
minutes rests between sets. There was a 1 hour break between snatch and clean jerk testing. In
this study we used relation and casual analyse. We also used synthesis, induction and
deduction for elicit the conclusions utilizable for sport’s use. During executing and obtaining
results we used quantitative methods, mostly percentage, central tendency methods such as
(aritmetic mean), rate of variance and standard deviation. For supporting reliability and
credibility of our research we lean against statistical significance tests and logical opinion. P —
value and corelation coefficients we were exploring via Microsoft Office Excel 2016
software. The SPSS software was used as well, even effect size was calculated.

RESULTS

For data evaluation IBM Statistics v19 has been used and Microsoft Excell 2016 software as
well. Results are presented in Figures and Table in order to better clearance. Since the aim
was to figure out possible corelation of grip strength with snatch and clean & jerk
performance and we couldn’t rely on normal distribution of data due to low number of
subjects and their different bodyweight categories we used non parametric method —
Spearman corelation test supported with calculation of effect size for reveal any significant
positive or negative relations between grip strength of right and left hand, bodyweight, snatch
performance and clean & jerk performance respectively. Results are presented below.
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Spearman corelation of grip right hand

0,881 1
0,8
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Bodyweight Snatch Clean & Jerk

Figure 1 Spearman” corelation of grip strength R with others variables
Legenda: ** p <0.01, | small effect size, «+» medium effect size, 1 large effect size (1)

On Figure 1 you can see, that there is significant positive corelation with large effect size
between grip strength of right hand and bodyweight and so grip strength is highly affected by
bodyweight of competitor. We found no significant corelation between grip of right hand
and snatch performance with small effect size and same we can tell about grip strength
and clean & jerk corelation but with moderate effect size. Therefore grip strength doesn’t
seem to play major role in snatch and clean & jerk performance.

Spearman corelation of grip left hand

0.3 * p <0.05

’ 0,714 < | r?=small

< r? = medium
0,6
0,439
0,4
0,299 |

0,2

0

Bodyweight Snatch Clean & Jerk

Figure 2 Spearman corelation of grip strength L with others variables

Figure 2 presents comparison of left hand grip strength with bodyweight, snatch and clean &
jerk performance. As you can see there is significant strong corelation between left hand grip
strength and bodyweight variable with moderate effect size. Same as with right hand,
bodyweight seems to highly affect grip strength of left hand in weighlifters. We didn’t found
any significant corelation between left hand grip strength and snatch as well as clean & jerk
performance, so that these performances are not highly affected by grip strength level.
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Spearman corelation of BW
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Figure 3 Spearman corelation of BW with others variables

In Figure 3 you can see corelation of bodyweight with snatch and clean & jerk performances,
where we naturally found significant corelation supported with large effect size, which is
of course only confirmation of correct need of weight categories in weightlifting.

Spearman corelation of Snatch
**p <0.01

12 1 r’=large

1,1

1 0,957 w1
0,9
0.8
0,7

0,6

0,5

Clean & Jerk

Figure 4 Spearman corelation of Snatch performance with others variables

Finally, Figure 4 is presenting corelation between snatch performance with clean & jerk
performance, where surprisingly we found significant positive corelation with large effect
size. It means, that according snatch performance we could predict success of clean & jerk
performance and total performance on competition, but it is important to note, that many
weightlifters have their favourite move and according that, they concentrate on its improving
in order to achieve better total rank during competition.
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For data integrity in Appendix B you can see the ranks of each tested weightlifter from most
important competitions in 2016/2017 and also collected information and measurements of our
research.

DISCUSSION AND CONCLUSIONS

In asport community, there are alot of assumptions about importance of grip strength
in weightlifting. Majority of authors don’t see grip strength in weightlifting as essential factor
affecting weightlifting performance. Kipp and Harris (2017) are talking about extensors
strength importance, Siahkouhian, Azimi and Hedayatnejad (2016) found strongest corelation
between weightlifting performance and LBM, or we can assess weightlifting performance
from vertical jump results (Coggins, MclInnis and Bailey (2017).

Our research confirmed, that grip strength doesn’t seems to be that important in snatch
and clean & jerk performance, since we found no stignificant corelation between these
variables. However, we found significant corelation supported by large effect size between
grip strength of dominant and non dominant hand with bodyweight, also between bodyweight
and weighlifting performances and finally between snatch performance and clean & jerk
performance. The fact, that grip strength of both dominant and non dominant hand is linked
to bodyweight and more importantly that snatch performance is significantly affecting
clean & jerk performance should be take away for weightlifting coaches, who should
concentrate on improving snatch performance. It is important to note, that between dominant
and non dominant hand we found significant difference in grip strength, but in weightlifting
the more important is summation of both hands grip strength when irradiation and cooperation
between muscle groups is occuring and that allows better strength transfer and force
production.
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APPENDIX B Ranks of weightlifters from most important competitions

Table 1 Ranks of weightlifters from most important competitions

Olympic Games Worlq Egropegn Natipnal .
2016 Championship 2017 Championship 2017 | Championship

(Snatch, C&J, Total) (Snatch, C&J, Total) 2017
nl 1
n2 8,12,10 4
n3 18 17,12,14 X
n4 1
n5 14,12,13 2
n6 6,10,6 1,43 1
n7 4
ng 2

Table 2 Information about weightlifters and measurements
Grip strength (N)
Age Right Left Bodyweight  Snatch (kg) Clean &
Jerk (kg)

nl 22 4924 408,6 90,42 130 170

n2 26 421 399 104,8 172 193

n3 30 495,3 502,7 112,46 166 204

n4 21 418,8 3441 83,71 140 170

n5 30 411,6 406 81,03 140 170

n6 24 533 538,4 94,87 125 150

n7 19 340,2 270,7 73,03 100 118

n8 18 400,7 385,7 76,59 117 143
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DIAGNOSTIKA DISJUNKTIVNYCH REAKCNO-RYCHLOSTNYCH SCHOPNOSTI
A MOZNOSTI ICH ROZVOJA V KARATE

Ludovit BENEDIK

Katedra telesnej vychovy a Sportu, Filozoficka fakulta, Univerzita Mateja Bela,
Banskéa Bystrica, Slovenskéa republika

ABSTRAKT

Ciel'om stidie bolo dokazat’ prakticku vyuZiteI'nost’ zariadenia vlastnej konStrukcie a vyroby,
ako metodicko-diagnostickej pomdcky pre rozvoj a diagnostiku disjunktivnych reakcno-
rychlostnych schopnosti v karate. Vyskum sme realizovali v karate klube CMK Banska
Bystrica na vybranej vzorke probandov spadajicich do kategérie mladSieho Skolského veku,
s podmienkou absolvovania $portovej priprave o minimélnej dizke dva roky. Vyskum
prebiehal v dvoch etapéach: v prvej Casti sme na cvi¢encoch aplikovali navrhnutd tréningovu
jednotku zameranu na rozvoj reakéno-rychlostnych schopnosti, sicastou ktorej bolo i pouZitie
zostrojeného zariadenia. Nasledne sme zist'ovali spétni vizbu od probandov prostrednictvom
vytvoreného dotaznika. Pre ziskanie odborného stanoviska trénera sme v ramci zistovania
spitnej vidzby realizovali interview. V druhej Casti vyskumu sme prostrednictvom zariadenia
vykonali diagnostiku disjunktivnych reakcno-rychlostnych schopnosti na akustické a optické
podnety. Pri vyhodnocovani dotaznika sme pouzZili matematicko-Statistické metody
zahriiujuice Friedmanov neparametricky test. Pri vyhodnocovani interview metdédu obsahove;j
analyzy. Pri spracovani ziskanych tudajov pri diagnostike, sme vypocitali aritmeticky priemer
a smerodajni odchylku a ziskané ddaje sme aplikovali do t-testu. Celkova spitna vidzba bola
vysoko pozitivna iz pohladu probandov i trénera. Preukazali sme rozdiely v priemernom
reakénom cCase na opticky (0,81 sek.) a akusticky podnet (0,74 sek.), kde sa nam potvrdil
1 Statisticky vyznamny rozdiel na hladine vyznamnosti a 0,1. Pri reakcii na akusticky podnet
bola minimalna priemerna hodnota reakénych ¢asov I'avou pazou 0,64 sek. a maximalna 1,08
sek. Minimélna priemerna hodnota pre pravd pazu bola 0,63 sek. a maximéalna 0,91 sek. Pri
optickom podnete sme nezaznamenali podstatny rozdiel medzi priemernym reakénym ¢asom
na Cervend a modrd farbu. Pri Cervenej farbe bola priemerna rychlost’ reakcie 'avou pazou
0,83 sek. a pravou 0,79 sek. Pri modrej farbe bol priemerny reakény ¢as lavou paZou 0,80
sek. a pravou 0,82 sek. Pri blizZSom porovnani reakcii 'avej paZe cvicenci rychlejSie reagovali
na modrd farbu (0,80 sek.) ako na cervenu (0,83 sek.) arozdiel vreakénych Casoch je
Statisticky vyznamny na hladine vyznamnosti a 0,1. Vo vSetkych sledovanych parametroch
zaznamenali dievéatd lep$i priemerny reakény ¢as ako chlapci. Statistickd vyznamnost
rozdielu dosiahnutych hodn6t reakénych €asov sa prejavila pri reakcii na optické podnety
modrej i Cervenej farby 'avou paZou na hladine vyznamnosti a 0,1.

Klacové slova: sportovy vykon, rychlost’ reakcie, karate, mladsi Skolsky vek

ABSTRACT

The aim of the study was to prove the practical applicability of the equipment of its own
construction and production, as the methodological and diagnostic tool for the development
and the diagnostics of the disjunctive reaction-speed abilities in the karate. The research was
realized in the karate club CMK Banska Bystrica on the selected sample of the probands of
the younger school age category, with the minimum length of the sport practice of two years.
The research was realized in two stages: in the first part of the research, we applied in the
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probands the proposed training unit, based on the development of the reaction-speed abilities,
including the usage of the built equipment. Subsequently, we investigated the feedback from
the probands through the created questionnaire. order to get the scientific standpoint of the
coach, we conducted the interview as the part of the feedback. In the second part, we
performed the special diagnostics of the disjunctive reaction-speed abilities on the acoustic
and the optical stimuli. The overall feedback was highly positive from the perspective of the
probands and the coach. We pointed out the differences in the average reaction time to the
optical (0,81 sec.) and the acoustic (0,74 sec.) stimulus, in which we also confirmed the
statistically significant difference on the level of a 0,1. We did not notice a significant
difference between the average reaction time for red and blue in the optical response. In red,
the mean left-hand reaction rate was 0.83 sec. and right 0.79 sec. In blue, the mean reaction
time was left with a left arm of 0.80 sec. and right 0.82 sec. By closer comparison of the left
arm reactions, the practitioners responded more quickly to the blue color (0.80 sec.) Than to
the red (0.83 sec) and the difference in reaction times is statistically significant at the level of
significance o 0.1. In all the monitored parameters, the girls recorded a better average reaction
time than the boys. The statistical significance of the difference in reaction time values was
demonstrated in response to the blue and red optical stimuli with the left arm at a level of
significance of 0.1.

Key words: sport performance, reaction speed, karate, younger school age.

UvVOD

Sportovy vykon v karate je podmieneny pdsobenim vonkaj$ich a vnitornych &initelov.
Faktory, ktoré majui najvacsi vplyv oznacujeme ako limitujice. Ak sa zameriame na Sportovy
zéapas (kumite), medzi limitujice faktory bezprostredne patria: pre nds podstatna rychlost
reakcie, vybusna sila dolnych a hornych koncatin a vytrvalost’ v rychlosti. Dolezitd dlohu
zohréavaju i fyziologické, psychologické, socidlne i ekonomické faktory, ktoré si medzi sebou
pospijané a vzajomne sa prelinaji. Podiel jednotlivych faktorov predstavuje dynamiku
Struktdry Sportového vykonu (Zemkova, 2006 In Zemkova a kol., 2006). Hlavnou ulohou
a zmyslom tréningu v karate, je obsiahnut’ komplex kondi¢nych i koordina¢nych pohybovych
schopnosti a dosiahnut’ rozvoj aj po psychickej stranke jednotlivca. Sportova priprava sa
zameriava okrem vSestranného rozvoja ina osvojenie zdkladnych a Specidlnych zrucnosti.
Cielenym poOsobenim sa vytviara u cvicencov dynamicky stereotyp a osvojené zrucnosti
aplikuji do zloZitejsich pohybovych systémov a Struktdr (Slizik, 2003).Sportova priprava
zahriiuje ro¢ny tréningovy cyklus ktory sa rozdeluje na pripravné, stutazne a prechodné
obdobie. Cyklus otvara pripravné obdobie, v ktorom sa zameriavame na rozvoj spomenutych
parametrov, ako irozvoj limitujicich faktorov (Longa, Slizik, Zemkova 2006, In Zemkova
2006).

Zemkova (2011), zarad’'uje reakénud schopnost’ ako jeden z najpodstatnejSich limitujicich
faktorov Sportového vykonu v kumite, preto je nutné venovat’ mu osobiti pozornost. Mozno
ju definovat’ ako Cas, ktory uplynie od spracovania podnetu po ukoncenie svalovej prace.
Rozoznavame jednoduchi motoricki reakciu, kde reakéna cinnost’ prebieha naucenou
kratkodobou aktivitou na vopred znadmy podnet, ktory modze byt opticky, akusticky alebo
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dotykovy. Okrem toho poznidme zloZiti motoricki reakciu kde je podstatou odpoved
pozadovanou c¢innostou v o najkratSom cCase, pri viacerych mozZnostiach rieSenia (Belej,
Junger, 2006). Zemkova (2011), nazyva tento typ reakcie ako disjunktivna reakéno —
rychlostnd schopnost’ pozostdvajica zo senzorickej, rozhodovacej a motorickej zlozky. Po
odzneni podnetu, eSte pred uskutoCnenim samotnej pohybovej reakcie nastdva analyza
a spracovanie informécii. V Sportovom zapase v karate, pri neustdlej zmene bojovych
podmienok a striedaniu dtocnych ¢i obrannych situdcii je nutné, aby bol karatista schopny
posudit’ okolité dianie, vedel ho spravne vyhodnotit' anasledne vybrat vhodnu reakciu
z repertoara nadobudnutych Specidlnych zru¢nosti prisluSnych pre karate. DoleZitd tlohu pri
tom zohrava i schopnost’ anticipacie - odhadnutie trajektorie pohybu telesa ¢i stupera, pripadne
jeho zamyslanej Cinnosti, ktord mdze skiseny pretekar svojou aktivitou narusit’ a ziskat’ tak
vyhodu. Rychlost’ vyberovej reakcie v Sportovom zédpase je teda podmienend i mierou
nadobudnutych skusenosti, zloZitostou vykonanej techniky reakcie, pripadne kombinicie
viacerych technik a drovnou Specidlnych zru¢nosti v karate ktorymi disponuje cvicenec.
Existuje viacero vSeobecnych metdd zameranych na rozvoj rychlostno—reakénych schopnosti,
kde sa vyuzivaju rozne prostriedky vratane 1opt, tenisovych lopticiek, reakénych lopticiek
a podobne. Z hladiska spravnej metodiky sa odporic¢a vykondvat' najprv cviCenia kde
jednotlivec pracuje samostatne (sam si reguluje podmienky) a néasledne v spolupraci s va¢Sim
poctom tucastnikov (Lednicky, 2005). VSeobecne dostupné a zname metody je mozné v praxi
prisposobit’ Specifickym poZiadavkdm a zdmerom z hladiska bliZSie Specifikovaného ciela
v tréningovom procese karate.

Z pohladu diagnostiky sa v praxi pouZivaji Standardizované motorické testy medzi ktoré
zarad'ujeme podla Beleja, Jungera (2006) test tchopu palice, zachytavanie padajiceho
pravitka, test behu na tri metre s obratom, ktoré sliZia na posudzovanie jednoduchej
motorickej reakcie. Varidcia testu padajiceho pravitka mdze byt aplikovana i na sledovanie
zlozitej motorickej reakcie. VyuZiva sa i test zastavenia kotilajicej sa lopty podla Simoneka
(1998). Pre dosiahnutie vysSej objektivity posudzovania tejto schopnosti sa diagnostikuje
v laboratéornych podmienkach za pomoci pristrojovej techniky. NajrozSirenejSimi su
zariadenia od spolocnosti FiTRO, ktoré pozostavaju z dotykovych platni pripojenych
k pocitacu, kde prostrednictvom softvéru generujeme optické signaly na ktoré testovana osoba
reaguje ur¢enym spdsobom pohybu dolnych, pripadne hornych koncatin (Zemkovéa, 2011).
Postupne i k ndm prenikaju v zahrani¢i pouzivané pristroje zostavené pre diagnostiku a rozvoj
tejto schopnosti. Jednym =z nich je zariadenie BATAK, ktoré je tvorené hlinikovou
konStrukciou na ktorej st umiestnené polykarbonové svetelné LED ciele pripojené
k riadiacemu pocitacu. Riadiaca jednotka generuje svetelné impulzy na cieloch, ktoré
testovana osoba stlaca néasledne po ich rozsvieteni
(http://www.batak.com/webfiles/resources/BatakPro_Manual.pdf). Dal§im typom zariadenia
je systém FiTLIGHT, ktory pracuje na podobnej bize, s tym rozdielom Ze svetelné terce
nedisponujui tlakovym spinacom ale pohybovym senzorom (testovany preruSuje pohybom
neviditelny svetelny 1i¢ ktory vysiela senzor na kazdom cieli po rozsvieteni). Ciele moZno
vol'ne rozmiestnit’. Ovladanie je prostrednictvom tabletu

(https://www.fitlighttraining.com/wp-
content/uploads/2018/01/FITLIGHT_JR_UserManual_English-1.pdf).
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Spomenuté zariadenia mozno vyuZit' v tpolovych Sportoch ale i ich Specifikécia nie je priamo
uréend. Preto prichddzame s naminavrhnutym zariadenim zodpovedajicim priamym
potrebam $portového karate. Pristroj je konstruovany tak, aby spiial $pecifické poZiadavky
a o najviac sa priblizoval podmienkam Sportového zapasu v karate. Obsahuje viacero
moznosti vyuZitia v tréningovom procese, ktoré prindSaji vysoky stupen motivacie.
Klasifikujeme ho ako metodicko — diagnostickd pomocku.

Z dovodu moznosti najefektivnejSiecho rozvoja pohybovych schopnosti i zru¢nosti
a obsiahnutie senzitivnych obdobi je najvhodnejsie pracovat’ s cvicencami prislichajicimi do
kategorie mladSieho Skolského veku (6/7 az 10/12 rokov). Dochadza k zlepSovaniu silovych
i rychlostnych schopnosti a je vhodné rozvijat’ tiez vytrvalost (Peri¢ a kol., 2008). Podl'a
Chovanovej, Majherovej (2013), koordinacné schopnosti je najefektivnejSie rozvijat' od
siedmeho do dvanasteho roku Zivota a ich nadobudnuta droven neklesd, naopak moZno ich
d’alej rozvijat. Reakcnad schopnost’ je do znacnej miery geneticky podmienend, no
tréningovym procesom ju moZzno zlepSit o desat’ az dvadsatpdt’ percent. Za senzitivne
obdobie pre jej najefektivnejsi rozvoj povazujeme vek od 6smeho do jedenasteho roku
Zivota.

CIEDL
C1 Dokazat’ vyuzitel'nost’ zariadenia vlastnej konStrukcie a vyroby ako prostriedku na rozvoj
rychlostno-reakénych schopnosti v karate u cvicencov kategorie mladSieho Skolského veku.

C2 Diagnostika disjunktivnych rychlostno-reakénych schopnosti v karate, u cvi¢encov
kategdrie mladSieho Skolského veku prostrednictvom prezentovaného zariadenia.

METODIKA

Charakteristika vyskumného siboru

Vyskumny subor tvorili cvicenci karate klubu CMK Banska Bystrica v pocte 14, chlapcov
(n=9), dievcat (n=5) patriacich do kategérie mladSieho Skolského veku, ktori absolvuju
Sportovi pripravu pod vedenim trénera Mgr. Jana Kalcoka. Cvicenci sa aktivne zicCastiiuju na
sutaziach. Ako kritérium sme si okrem zaradenia do prislichajicej vekovej kategorie zvolili
minimalnu diZku absolvovania $portovej pripravy karate na dva roky, z ddvodu predpokladu
Ze cvicenci dosiahli pozadovanu drovei Specidlnych zrucnosti, prislusnych pre karate.

Organizacia vyskumu

V prvej Casti vyskumu sme aplikovali navrhnuti tréningovi jednotku zameranud na rozvoj
reakéno-rychlostnych schopnosti, pricom hlavnd cast’ tvorilo kruhové cvicenie, kde
realizovali probandi vybrané cviCenia v Casovom intervale 120 s. Po 60 s. zmena tuloh
cviencov na kaZdom stanovisti. Casovy interval na prechod k d’al§iemu cvigeniu bol 10 sek.
Pred zacatim tréningovej jednotky sme ziskali zakladné somatické udaje.

CviCenie ¢. 1 zachytavanie padajicej tenisovej lopticky (Cvicenci vo dvojici stoja oproti
sebe. Jeden z dvojice ma v dlaniach predpaZenych pazi tenisové lopticky a podla svojho
uvazenia preruSuje tchop jednej z lopti¢iek. Ulohou probanda je zachytit lopticku pred
dopadom na podlozku. Vychodiskova poloha pazi druhého cvicenca je za chrbtom).
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Cvicenie ¢. 2 reakcia na dotykovy podnet (Cvicenci stoja za sebou prvy je v bojovom
postoji, druhy déiva signali dotykom zozadu na prisluSnd paZu pripadne DK. Reakcia paZzi
spociva v ddere kizami cuki/gjaku cuki v zavislosti od postavenia garde. Reakcia DK je
formou oblikového kopu mawashi geri. Ak prvy cvicenec pociti viacero dotykov, realizuje
techniky v prisluSnom poradi. Cvicenie vykondvame na mieste).

Cvifenie ¢ 3 zariadenie Attack reakcion check (Zariadenie je zapojené s dvoma
koncovymi spina¢mi - dve lapy jedna modrej druhad Cervenej farby. Dvaja cvicenci stoja
kazdy oproti jednej lape. Obsluha rozsvecuje svetelnu signalizaciu, pricom cviCenci reaguji
ked’ sa rozsvieti farba zhodna s lapou akd maji pred sebou. Reakcia formou uderu gjaku
cuki).

CvicCenie ¢. 4 reak¢éna lopticka (Cvicenci stoja oproti, vo vzdialenosti 1 meter od seba. Jeden
z cvi¢encov mé reak¢nd lopticku ktord drZi v paZi upaZenej povySe. Lopti¢ku pusta (nehadze)
podla svojho uvéazenia dlohou druhého cviCenca je ju po jednom odraze od podlozky
uchopit)).

CviCenie ¢. 5 udery do dlani (cvicenci su vo dvojiciach, oproti sebe v bojovom postoji
zrkadlovo. Jeden z dvojice ma otvorené dlane a ukazuje druhému z dvojice ciel’ do ktorého sa
on snazi umiestnit’ dder. Reakcia prednou pazou je uderom kizami cuki, zadnou pazou —
gjaku cuki. Startér ukazuje vZdy iba jednou paZou (reakcia jeden vider). Cvi¢enci si od seba
vzdialeni jeden meter. Proband musi po objaveni ciela skratit’ i vzdialenost’ s po vykonani
reakcie sa vracia do vychodiskovej pozicie).

Po ukonceni tréningove] jednotky vyplnili probandi vytvoreny dotaznik. Nésledne sme
s trénerom v sikromi realizovali prieskumné interview.

V druhej casti vyskumu sme vykonali v ramci dalSej tréningovej jednotky diagnostiku
posudzovanej schopnosti prostrednictvom zostrojeného zariadenia Attack reaction check.

Metddy ziskavania idajov
* meranie somatickych uidajov,
e metoda dotaznika,
* metoda prieskumného interview,
* diagnostika disjunktivnych reakcno-rychlostnych schopnosti.

Diagnostika disjunktivnych reakcno-rychlostnych schopnosti - konstrukény popis zariadenia
Attack reaction check. Vyhotovené zariadenie pozostava
z viacerych konsStrukénych cCasti. Jeho nosnym prvkom
je ¢asomerny modul s prehl'adnym sedem segmentovym
C — MOS displejom, ktory zaznamenava reakény cCas
s presnostou na stotiny sekundy. Jednotlivé casové
jednotky st od seba oddelené dvojicou cervenych LED
diéd. Casomieru moZno lubovolne zastavit
a vynulovat’, alebo pokracovat’ v merani bez toho aby sa
zmazali doposial’ namerané hodnoty. Vyhodou modulu

je, ze dokaze pracovat samostatne bez pripojenia do
elektricke;j siete. Disponuje vstavanym 12
V akumulatorom. Na zadnej strane modulu je centridlny vypinac, poistka pre pridovi ochranu
zariadenia, vstup pre externy zdroj nabijania akumulatora, vystupy pre moduly koncového
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spinaca a modulov signalizacie a ovladania. Uvedené moduly sa pripijaju prostrednictvom
samo zaistovacich konektorov.

D o,

—

Obr. 4 modul
Obr. 2 ovladaci modul Obr. 3 signalizacny modul koncového spinaca

Vel'mi ddlezitou castou je ovladaci modul, ktory spusta akusticky/opticky signal a zaroven
Startuje C¢asomieru. Obsahuje farebné tlacidla ktoré rozsvecuju signalizacné LED diédy:
cervenej, modrej azelenej farby. Pre vySSiu variabilitu zariadenia je tu mozZnost
zapnutia/vypnutia Startovacieho okruhu ¢ervenej alebo modrej LED didédy. To znamena Ze po
zatlaceni aretovaného tlacidla bielej farby nad prisluSnou LED diédou, sa odpoji spustenie

Casomiery, svetelnd signalizicia vSak zostiva pripojend. Po opdtovnom zatlaceni bieleho
tlacidla bude prislusné tlacidlo opdt’ spustat’ svetelnd signalizdciu a Casomieru sucasne.
Zelené tlacidlo sldZi iba na zmylenie cvienca — nespusta Casomieru ale iba svetelni
signalizdciu. Ciernym tla¢idlom sa ¢asomiera vynuluje.

Akusticky signdl vydiva piezoelektricky meni¢ o hlasitosti 95 dB, ktory je uloZeny
v dalSom module s moZnostou externého upevnenia. Modul obsahuje prepinac, ktorym
mozno zariadenie prepinat’ z polohy ,akustic* (proband reaguje na zvukovy podnet) do
polohy ,.,optic®, kde prebieha reakcia na svetelné signily vysoko svietivych bodovych LED
diéd, umiestnenych v spodnej Casti modulu, v totoZnom rozmiestneni ako majui farebné
tlacidl4 na ovladacom module.

Dalsim modulom je koncovy spinaé smoZnostou externého upevnenia. Spinad je
konStruovany na bezproblémové nasadenie lapy, do ktorej proband udiera a tym zastavuje

Casomieru. Pre vys$Siu mieru vyuZite'nosti zariadenia mozno pouzit' paralelny rozbocovac
a pripojit’ dva koncové spinace. Na jednotlivych spinacoch su lapy Cevenej a modrej farby.
Z hladiska variability mdze byt koncovy spina¢ s lapou nahradeny ru¢nym vypinaCom, ¢o
prinasa d’alSie moZnosti prace so zariadenim.

Pri vyskume sme pracovali s nasledujicim prepojenim modulov:
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Obr. 5 blokova schéma zapojenia zariadenia s dvoma lapami

Vysvetlivky: MC — modul ¢asomiery, OV — ovladaci modul, SM — signalizaény modul, MKS — modul
koncového spinaca.

Kazdy proband absolvoval na zariadeni test na akustické i optické podnety. Reakcia bola
vykondvana formou uderu gjaku cuki ¢udan s vykrocenim, z diStan¢nej vzdialenosti predne;j
casti chodidla od steny 1m. Testovanie bolo realizované bilateralne.

Akustickych podnetov bolo 8, pricom 4 na kazdu pazu. Pri reakcii na opticky podnet probandi
vykonévali reakciu rovnakym sposobom, no pri rozsvieteni ¢ervenej signalizicie udierali do
cervenej lapy, pri rozsvieteni modrej signalizacie, do modrej lapy. Cvi¢encom vSak nebolo
vopred zname aka farba sa rozsvieti. Farebné podnety vyberal examinator, no musel dodrzat’
pocet podnetov (4 Cervené, 4 modré).

Najprv absolvovali vSetci probandi test na akusticky podnet, nasledne na optické signaly.

Metoda somatometrického merania

Telesna vyska — meriame pasovym meradlom (measuring type 44196), naboso Vv stoji
spojnom pri stene, pity, sedacie svaly, lopatky a temeno hlavy sa dotykaju steny. Meriame
s presnost'ou 0,5 cm. (Vzdialenost’ najvyssieho bodu na tele vertex od podlozky)

Telesna hmotnost’ — zist'ujeme za pomoci digitalnej vdhy (OVE813G) s presnostou 0,5 kg.
Dizka konéatin — diZka hornej kongatiny (vzdialenost’ od najlateralnejSiecho bodu nadpazku
akromiale, ku koncu treticho prstu daktylion). Di’ka dolnej konlatiny (vzdialenost’ od
navysSiecho bodu na velkom chochliku stehennej kosti trochanterion ku podlozke. DK
dopnuté (Riegerova, Ulbrichova, 1998). Merali sme kraj¢irskym metrom s presnostou na
Icm.

Metoda dotaznika — ktory pozostival zo Styroch zatvorenych otdzok. V prvych dvoch
otdzkach mohli respondenti odpovedat’ oznacenim cCisla na Skale sématického diferenciélu,
kde 1 urcovala najpozitivnej$i charakter odpovede a 10 najnegativnejSi. V tretej otazke
priradili cvicenci ¢isla ku jednotlivym cvi¢eniam od 1 do 5 podla oblibenosti cviceni.
V poslednej otdzke si mohli vybrat’ z odpovedi Ano/Nie. Odpoved’ mali oznaéit’ formou ,,X*
(krizikom).

Otazky: AKo si sa citil pred zacatim tréningu? Ako sa ti pacil tréning? Zorad’ cvifenia
z hlavnej casti tréningu podlPa toho ako sa ti pacili. Chcel by si absolvovat’ takyto
tréning eSte raz?
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Metéda prieskumného interview — ktori sme realizovali s trénerom, so snahou o jeho
subjektivne zhodnotenie prace cvi¢encov, ich aktivity, nasadenia a zaujmu. Jeho pohl'ad na
vyuzitel'nost’ zariadenia Attack reaction check ako prostriedok rozvoja reak¢no-rychlostnych
schopnosti.

Metédy vyhodnocovania idajov

Pri vyhodnocovani dotaznika sme sa vzhl'adom na tdzku a Specificki vyskumni vzorku
zamerali na vyhodnocovanie kazdej poloZky osobitne, podl'a poctu respondentov. Vysledky
sme vyhodnotili jednotlivo, z dovodu zadmeru ziskania spitnej vidzby na konkrétny rad
experimentalnych podnetov. Pri otdzke, kde mali cvienci ur¢it' poradie cviceni, sme pri
vyhodnocovani aplikovali Friedmanov neparametricky test. Test pracuje s overenim
strednych hodn6t pre pocet polozZiek vyberu (k), kde je podmienka, Ze k > 2. Vyber mi
rovnaky rozsah n (pocet respondentov 14). Nasledne si stanovujeme hypotézu H,: vsetky
vybery pochéadzaju z jedného suboru a ich distribu¢na funkcia je totozna. To znamena, Ze ak
plati hypotéza H,, poradie bude nihodné. H, zamietneme na hladine vyznamnosti o
v pripade, Ze testovacia Statistika F je vicSia ako kritickd hodnota rozdelenia s (k-1) stupiiami
vol'nosti, pripadne p-hodnota je menSia ako zvolena hladina vyznamnosti.

Pri vyhodnocovani interview sme zvolili metédu obsahovej analyzy. Po digitilnom
zaznamenani interview sme vytvorili prepis. Analyze sme podrobili celkovy prepis textu
a vyznamové jednotky sme si zvolili jednotlivé otazky interview, kde kazda skimala osobitd
hodnotu spitnej vizby ktord sme prostrednictvom interview zistovali.

Pre vyhodnotenie ziskanych udajov v diagnostickej Casti prace sme pouZzivali péarovy
a neparovy t — test. Najprv sme pomocou deskriptivnej Statistiky charakterizovali priemerné
hodnoty pri jednotlivych kategdriach skimanych premennych.

Vychadzajic zo vzorcov pre

aritmeticky priemer X = 1 X n — pocet pokusov, x; — nameran hodnota
- i=

a vyberovu smerodajnd odchylku

5= n—1 hodnota, X — aritmeticky priemer

1 & B n — pocet pokusov, x; — namerani

Z n; (x;— x )2

i=1
sme zistené udaje pouZili v parovom t — teste vyznamnosti, kde sme porovnavali jednotlivé
reakcie pravou
alavou pazou,
na akusticky
a optické

n — pocet pokusov, s— smerodajnd odchylka, Z — aritmeticky priemer rozdielu
zistenych hodndt

podnety. Testovacia Statistika je

zZ
t= =

Vn
Statistika ma t-rozdelenie so stupiom volnosti v = n — 1.
Prostrednictvom neparového t— testu sme skimali rozdiely medzi pohlaviami.
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X1— X3 nin - = . C .
t = X1~ %l ) / 12 X1, X, su aritmetické priemery nameranych znakov
n1+ n, v ., P
(n1-1)s%+(nz2-1)s3 nq,n, pocet pokusov, si,S, smerodajné odchylky
nitnz-2 nameranych znakov

Vysledné p-hodnoty t — testu sme porovnavali s hladinou vyznamnosti o 0,10. Ak je vyslednd p-

hodnota menSia, vysledok je Statisticky vyznamny (Kascakova, Nedelova 2011). Pre Statistické
vypocty sme pouZzili nastroj SPSS Statistics.

VYSLEDKY

Vysledky prvej casti vyskumu zahriiuju vyhodnotenie dotaznika ktory vyplnili cvicenci
v zavereCnej Casti aplikovanej tréningovej jednotky. V prvej otazke, kde sme zist'ovali ako sa
cviCenci citili pred zacatim tréningovej jednotky, oznacili piati cvicenci moZnost’ 1, Siesti
moznost’ 2, jeden moZnost’ 3 a dvaja moznost’ 4, z coho mdéZeme vyvodit’ Ze priemerny stav
cvicencov pred tréningovou jednotkou bol na urovni 2 z 10 stupniovej Skaly, pricom 1 znaci ze
sa citili ve'mi dobre a 10 vel'mi zle.

V druhej otizke sme v Skdle rovnakého typu chceli vediet ako sa tréningova jednotka
cvicencom pacila. Dvanasti oznacili na Skale ¢islo 1, dvaja ¢islo 2, ¢o znaci Ze vysledna
spitnd vidzba na tréningovu jednotku bola vysoko pozitivna, s vyslednou hodnotou 1.

V tretej otdzke mali probandi zoradit’ cviCenia z hlavnej Casti tréningovej jednotky podla

toho, ako sa im pacili (1 najviac sa mi pacilo — 5 najmene;j). Vysledné poradie nasledovné:

Tabulka ¢. 1 vysledné poradie cviceni podl'a oblibenosti _-I

Zariadenie Attack 1.
reaction check
Reak¢na lopticka 2.
Reakcia na dotykovy 3.
podnet
Udery do dlani 4.
Tenisové lopticky 5.

V stvrtej otazke sme zistovali ¢i by chceli cvicenci absolvovat’ takito tréningovu jednotku
znova. U vietkych cviéencov sme zaznamenali kladnd odpoved’ ,,Ano“, ¢o potvrdzuje
celkovi pozitivnu spétnd vidzbu, nie len na realizované cvicenia, ale i na vhodny spdsob
motivacie a vedenia formou, ktora dokdze cvicencov zaujat a ktord predovSetkym vnimaji
ako zabavu.

Pre ziskanie spdtnej vizby 1 zo strany trénera sme realizovali prieskumné interview, kde sme
kladli vopred pripravené otazky s cielom zistit’ jeho profesionalny nazor.

Otazka: Ako hodnotite aktivitu po¢as hlavnej ¢asti tréningovej jednotky?

Odpoved’: ,,Ja si myslim Ze ich to zaujalo, Ze si to predsa malé deti a maju radi ked’ pride
nejakd zmena a nieco nové, ale je to presne vtom duchu co s nimi trénujeme, aby vedeli
zareagovat c¢o najrychlejsie. Aby si vedeli aj vybrat sprdvnu reakciu ktord by bola rychla

Ix13

a presna
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Otazka: Ktoré cvifenie podl’a Vas cviencov najviac zaujalo?
Odpoved’: ,, Najviac ich zaujala td elektronickd lapa, zariadenie. Urcite to. ESte s niecim
podobnym nepracovali a do ich reakcii dali naozaj vsetko a bolo vidiet Ze ich to bavilo.

Otazka: Zaznamenali ste u cvicencov vysSiu koncentraciu a pozornost’ pocas tréningovej
jednotky zameranej na rozvoj reakéno-rychlostnych schopnosti v porovnani
s tréningovou jednotkou iného zamerania?

Odpoved’: ,.Myslim si, Ze boli viac zaujati a namotivovani ako ked’ s nimi robime veci ¢o uz
poznaju. Priniesol si nieco nové, aj lapu aj cvicenia ktoré ja tak casto nevyuZivam, lebo
pracujeme vdcsinou priamo so superom. A druhd vec je Ze ak by to uZ poznali a robili
povedzme dva mesiace, tak by moZno Ze trvalo chvilu kym by u nich nabehlo to nadsenie.*

Otazka: Viete si predstavit’ Ze by ste zaradili toto zariadenie do svojho konceptu
tréningového procesu?

Odpoved’: ,,No jasne. Na rozvoj reakcnej rychlosti urcite. Pdcilo sa mi, Ze zariadenie md
viacero moznosti, kde si vieme urcit' reakciu napriklad namiesto modrého svetielka by sme
zaradili blok a na cervenii tider. Dd sa s tym namodelovat' vela situdcii a postavit na tom cely
tréning, tych moZnosti je vela c¢iZe urcite dno.

V tejto sekcii, prezentujeme vysledky druhej Casti vyskumnej price, kde sme sa zamerali na
vyhodnotenie reakénych &asov na vybrané podnety. Statisticki vyznamnost rozdielu
v jednotlivych porovnivanych veli¢inach sa neprejavila vSade, preto sme vyjadrili rozdiel
v priemernych hodnotdch jednotlivych reakcii. V nasledujicom grafe prezentujeme
porovnanie reakcie na opticky a akusticky podnet.

Optick/ERIPRStR Abodn et Z grafu C.1 je zrejmé Ze probandi dosiahli lepsi

priemerny reakény cas pri akustickom podnete
0;)8; (0,74 sek.) ako pri optickom (0,81 sek.) Toto
0,78 zistenie je v sulade so vSeobecnym tvrdenim
0,76 podloZzenym literatirou (Lednicky, 2005), Ze
reakcia na akusticky podnet je rychlejSia ako na
opticky. Tento rozdiel sa prejavil i Statisticky,
Opticky Akusticky na hladine vyznamnosti a 0,1 (p=0,002<0,1).
POCNEE enct V karate vSak miera skisenosti zahrfiujiica

0,74
0,72
0,7

zvySujiici sa podet sitaznych Startov a dizka

Graf 1 Opticky — akusticky podnet absolvovania Sportovej pripravy moZe mat za

nasledok Ze rychlost' reakcie na uvedené

podnety sa vyrovnava, pripadne je rychlejSia na opticky podnet. Pri sledovani rychlosti

reakcie na akusticky podnet sme zaznamenali Ze priemerné hodnoty reakénych casov

jednotlivych paZzi nie st rozdielne. Minimalna priemerna reak¢na rychlost’ l'avou pazou vSak

bola 0,64 sek. a maximalna 1,08 sek. Pri pravej pazi bola minimalna priemerna hodnota 0,63
sek. a maximalna 0,91 sek.
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Pri reakcii na opticky podnet sme nezaznamenali vyznamny rozdiel medzi priemernym ¢asom
reakcie na ¢ervend a modru farbu.

Opticky podnet

0,84 [ava paza
0,83 prava paza
0,82

0,83
0,83

0,82
0,81
0,80
0,79
0,78
0,77 ~ -— R ——
Cervena farba modra farba [ava paza prava paza

[ava paza
. 0,80
prava paza

0,79

Graf 2 Porovnanie reakcii na opticky podnet

VysSie rozdiely vSak boli zaznamenané pri laterdlnych reakciach. Ako prezentujeme grafe .
2, pri Cervenej farbe bola rychlejSia priemerna reakcia pravou pazou (0,79 sek.), ako I'avou
(0,83 sek.). Ak sa zameriame na reakciu na modrd farbu vidiet' opak. V priemere bola
rychlejSia reakcia avou pazou (0,80 sek.) ako pravou (0,82 sek.). Pri bliZSom porovnani
reakcii lavej paZe cviCenci mali krat$i ¢as na modrd farbu (0,80 sek.) ako na cervend (0,83
sek.) a tento rozdiel je Statisticky vyznamny na hladine vyznamnosti a 0,1 (p =0,070<0,1). Pri
pravej pazi naopak bol priemerny reakény Cas krat$i na cervend (0,79 sek.) ako na modrd
(0,82 sek.). To Ze nebol zaznamenany vyznamny rozdiel pri celkovej reakcii z hl'adiska farby,
je v zhode s vysledkami dosiahnutymi vo vyskume Grmanovej, Hamara, Zemkovej (2006).
Ich vyskum vSak prebiehal na dospelej vyskumnej vzorke karatistov. Tymto potvrdzujeme Ze
cervend a modré farba stymulu nemé zasadny vplyv na rychlost’ reakcie karatistov.

Pre pribliZenie rozdielu reakénych ¢asov u chlapcov a diev€at sme zostavili nasledujici graf:

Reakcéné casy chlapcov a diecat

0

(elelelelelelelele]
ORLNWRARUIOINOWOR

akusticky akusticky opticky podnet | opticky podnet | opticky podnet | opticky podnet
podnet lava podnet prava [ava paza prava paza [ava paza prava paza
paza paza modra modra cervena cervena
chlapci 0,82
M dievcata 0,71 0,75

Graf 3 Porovnanie priemernych reak¢énych ¢asov medzi chlapcami a

Z uvedenych udajov vyplyva Ze dievCata dosiahli v priemere kratsi reakény ¢as ako chlapci
vo vietkych skimanych parametroch. Statistickd vyznamnost' sa ndam potvrdila v rozdieloch
pri optickom signidle modrej farby lavou paZou na hladine vyznamnosti o 0,1 kedy
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p=0,005<0, 1. Statisticky vyznamny rozdiel na hladine vyznamnosti a 0,1 nastal i pri priemere
reakcii avou paZou na Cervenud farbu kde p=0,026<0,1. V pohl'ade na obdobie mladSieho
Skolského veku prebieha dynamicky rozvoj komplexu schopnosti a zrucnosti s ohladom
senzitivne obdobia. Rozdiely medzi pohlaviami preto z pohl'adu na nami sledovanu drovei
disjunktivnych reakéno-rychlostnych schopnosti nepreukazuju v ostatnych pripadoch vysoké
hodnoty rozdielu v dosiahnutych numerickych premennych.

ZAVER A DISKUSIA

Predlozend praca skimala praktickd vyuziteInost' vytvoreného zariadenia Attack reaction
check. V praxi sa stretivame so zariadeniami ktoré sui vyuziteI'né i v tréningovom procese
v karate, no absentuje u nich potrebna Specifikacia a astokrat i mechanicka odolnost. Preto
sme navrhnuté zariadenie konstruovali so snahou obsiahnut’ ¢o najvacsi komplex Specifickych
potrieb pre karate. Zariadenie klasifikujeme ako metodicko-diagnosticki pomocku, ktorad
okrem iného disponuje praktickymi vyhodami, ako moznost umiestnenia signalizacného
modulu do priameho zorného pol'a probanda, kde ponika viacero druhov podnetov. Okrem
farebnych optickych, i akustické podnety. Z pohl'adu metodiky vieme namodelovat’ situicie
ktoré vyzadujui adekvatnu naro¢nost’ reakcii, ktoré sa vo velkej miere priblizuji readlnym
situdciam v Sportovom zapase. Ako tato Stidia dokazuje, zariadenie mozno pouZit ako
prostriedok rozvoja disjunktivnych reakéno-rychlostnych schopnosti v karate, za
prezentovanych podmienok. Efektivita a atraktivita zariadenia sa nam potvrdila po
nadobudnuti pozitivnej spdtnej vidzby jednak od cviencov formou dotaznika, i od trénera
formou interview. Z pohladu diagnostiky sa nidm Statistickd vyznamnost rozdielov
v jednotlivych reakénych ¢asoch nepotvrdila vo vSetkych pripadoch, z dovodu malého poctu
vyberovej vzorky probandov a vysokej hodnote smerodajnej odchylky. Napriek tomu sa ndm
podarilo preukdzat’ Ze reakcia probandov na akusticky podnet (0,74 sek.) bola rychlejSia ako
na opticky (0,81 sek.), kde sa Statistickd vyznamnost rozdielu potvrdila na hladine
vyznamnosti o 0,1 kde. Pri akustickom podnete nebol priemerny reak¢ny cas pri jednotlivych
paziach rozdielny, no zaznamenali sme pri I'avej paZi minimalnu priemernd hodnotu 0,64 sek.
a maximélnu 1,08 sek. Pri pravej paZi bola minimélna priemerna hodnota reak¢nej rychlosti
0,63 sek. a maximalna 0,91 sek. Na zdklade ziskanych udajov sa nam potvrdilo Ze farba
podnetu Cervenej alebo modrej farby nemé vyznamny vplyv na rychlost’ reakcie. Zisteny fakt,
pripisujeme castému kontaktu s oboma farbami v ramci oznacenia stperov v Sportovom,
zéapase (protektori a opasok). Cvicenec je teda niteny reagovat’ na sipera s oznacenim jednou
z tychto farieb, priCom dochadza k ich striedaniu v ramci suitazi. Nehovoriac o protektoroch
prisluSnej farby s ktorymi sa stretavaju v ramci tréningového procesu. Zaznamenali sme vSak
rozdiely vo vykonani reakcie laterdlne, kde pri Cervenej farbe, reakcia I'avou paZou trvala v
priemere 0,83 sek. a pravou pazou 0,79 sek. Pri modrej, priemerny reakény ¢as I'avou pazou
bol 0,80 sek. a pravou 0,82 sek. Pri bliZSom porovnani reakcii 'avej paze cvicenci rychlejsie
reagovali na modru farbu (0,80 sek.) ako na Cervenu (0,83 sek.) a rozdiel v reakénych Casoch
je Statisticky vyznamny na hladine vyznamnosti a 0,1. Z pohl'adu rozdielu medzi pohlaviami
jasne dominovali dievéatd, vo vietkych sledovanych parametroch diagnostiky. Statisticka
vyznamnost’ rozdielu ziskanych hodndt sa ndm potvrdila v rozdieloch reakcii l'avou paZou na
modri i cervend farbu na hladine vyznamnosti o 0,1. Domnievame sa, Ze zariadenie je
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vhodnym prostriedkom na rozvoj adiagnostiku disjunktivnych reakéno-rychlostnych
schopnosti v karate. Poskytuje okamzitdi spitnd védzbu cvicencovi i trénerovi, ¢im sliZi aj ako
motivacny Cinitel’ v tréningovom procese a podporuje prirodzenu stitazivost’, ktora je v karate
vel'mi doleZitd. Zariadenie mozZno vyuZit' po vymene koncového spinaca s lapou, za ruc¢ny
vypina¢ i na disciplinu karate agility. OdStartujeme cvi¢enca akustickym podnetom a on sam
po prekonani vytyCenej drahy zastavuje casomieru. NaSou snahou je udrzat’ proces Sportovej
pripravy stile efektivny, dynamicky a zaujimavy ako pre cviCencov, tak pre trénerov
a priniest’ do praxe nové metddy, i s pouzitim elektronickych zariadeni s redlnou vypovednou
hodnotou a okamzZitou spétnou vizbou.
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VPLYV INTERVENCNEHO PROGRAMU NA ZMENY VO VYBRANYCH
POHYBOVYCH SCHOPNOSTIACH

Gabriel BUIDOS
Katedra telesnej vychovy a Sportu, Filozoficka fakulta, Univerzita Mateja Bela,
Banska Bystrica, Slovenska republika

ABSTRAKT

V naSom ¢lanku sa venujeme zmendm vo vybranych pohybovych schopnostiach pod vplyvom
interven¢ného programu BUBO u zZiakov vysSieho sekundarneho vzdeldvania. V clanku
prezentujeme svoje vysledky, kde bol nosnou metédou longitudindlny jednoskupinovy
pedagogicky experiment. Vyskumni vzorku tvorili Ziaci 5.-6. ro¢nika v Skolskom roku
2015/2016 a6.-7. ro¢nika 2016/2017 navStevujuci zdkladni Skolu v RuZomberku.
Experimentalny Cinitel' predstavoval intervencny pohybovy program BUBO, ktory bol
aplikovany do vyucovacieho procesu na hodinich telesnej a Sportovej vychovy v Casovej
dotacii 15 mindt tri krat do tyzdha. Uroven pohybovej vykonnosti sme merali
a diagnostikovali vybranymi testmi vSeobecnej pohybovej vykonnosti. Na zdklade
spracovanych vysledkov a ziskanych tudajov konStatujeme, Ze doSlo k zlepSeniu a teda
k pozitivnym zmenam v urovni pohybovej vykonnosti nami skimanej vzorky.

KPiacové slova: intervencény program, pohybové schopnosti, telesné a Sportova vychova

ABSTRACT

In our article we are focusing on the changes in the selected mobility abilities under the
influence of the BUBO intervention program in upper secondary school pupils. In the article
we present our results, where the longitudinal one-group pedagogical experiment is the
supporting method. The survey sample consisted of pupils from 5. to 6. class in the school
year 2015/2016 and 6-7. year 2016/2017 attending elementary school in Ruzomberok. The
experimental factor was the BUBO interventional exercise program, which was applied into
the teaching process of physical education and sports education in a time subsidy of 15
minutes three times a week. The level of motion performance is measured and diagnosed by
selected general exercise performance tests. Based on the processed results and obtained data,
we note that there has been an improvement and thus a positive change in the level of the
movement performance of the samples examined.

Key words: intervention program, physical abilities, physical education

UvVOD

V dnesSnej modernej spolo¢nosti sa pohybu v tuzemsku i zahrani¢i priklada obrovsky vyznam.
Aj z tohto dovodu sme sa v nasej praci rozhodli venovat’ rozvoju pohybovych schopnosti
u vybranych Ziakov druhého stupiia zékladnej Skoly v RuZomberku. DéleZitost” intervencénych
programov pozorujeme vo viacerych publikdcidch ako napriklad Demetriou - Honer (2012),
ktori zistili pozitivne zmeny vo vybranych pohybovych schopnostiach. Autori Minova (2003)
a Fromel et al. (1999) sa zhoduju v zac¢leneni interven¢nych pohybovych programov do hodin
telesnej a Sportovej vychovy. Viacero autorov sa taktieZz venuje novovzniknutym
intervenénym programom ako napriklad Fit-4-Fun v ktorom Eather et al. (2013) potvrdzujd
vyznamny pozitivny vplyv intervenéného programu na troven fyzickej aktivity, ktord merali
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zapomoci pedometrov. U naSich susedov z Ceskej republiky sa intervenéné programy
rozrastaju pomerne rychlo, z ktorych spomenieme napriklad ,,Hejbej se! Nedej se!", ktorého
vplyv a pozitivne posobenie uvadzaju GajdoSova- Kostalova (2006) vo svojej publikicii.
Kolegovia z oblasti telesnej vychovy a Sportu v Spojenom Kralovstve propaguji intervencny
program s nazvom ,,Physical Activity 4 Everyone®. Vo vzdialenejSej Australii sa stretivame
s intervenénym programom ,,Move It, Groove It*, pri ktorom doSlo u diev¢at a chlapcov
k 7,2% az 25,7% zvySeniu pohybovej aktivity. V naSom clanku sa budeme venovat vplyvu
intervenéného programu BUBO, ktorého realizicia eSte stdle prebieha na zakladnej Skole
v RuZomberku.

CIEDL

Cielom naSho vyskumu je dokdzat vyznamnost a ddlezitost dlhodobého aplikovania
interven¢ného programu BUBO vramci hodin telesnej a Sportovej vychovy na rozvoj
jednotlivych pohybovych schopnosti Ziakov zdkladnych §kol v Banskobystrickom kraji.

METODIKA

Nas experimentalny subor tvorili Ziaci 5. a 6. ronika 2015/2016 a 6. 7. rocnika 2016/2017
navstevujuci zakladnu Skolu v Ruzomberku, ktorych sme longitudinalne sledovali. Vyskumny
subor pozostaval z 82 chlapcov. Nami uvedena Skola je zapojend do experimentilneho
vyskumného projektu uz od roku 2013. Pocas hodin telesnej vychovy aSportu sa tu
pravidelne aplikuje intervenény program BUBO, ktory je zamerany predovSetkym na
zdravotnu telesnd vychovu. Pohybovy intervenény program BUBO sa realizoval pocas 24
tyzdiiov s dotaciou 3 hodin telesnej vychovy v kazdom tyZdni. CviCenia intervenc¢ného
programu v Casovom rozsahu 15 mintt boli zavedené do hlavnej Casti hodin telesnej
a Sportovej vychovy. Niektori Ziaci neboli testovani z dovodu nepritomnosti na hodine alebo
inych, najCastejSie zdravotnych dovodov. Vstupné merania prebiehali 9. az 11.10 2015/2016
a vystupné merania prebiehali 21. az 23. 5. 2016/2017. Merania prebiehali pocas hodin
telesnej vychovy a Sportu na jednotlivych stanoviStiach. Na zac¢iatku monitorovaného obdobia
boli presne dané podmienky a priebeh organizacie programu BUBO. Uvedenu vzorku
testovanych Ziakov sme podrobili testovaniu prostrednictvom vybranej batérie testov Eurofit
podl'a Moravca et al.,(2002)

VYSLEDKY

V prvej Casti naSich vysledkov prezentujeme vysledky v teste 4x10m, dosiahnuté v piatom
rocniku Sk. roka 2015/2016, kde sme aplikovali intervencny program BUBO. Probandi
dosiahli priemerny vstupny vykon 12,52 + 0,89 sek. Vystupné hodnoty preukizali znacnu
pozitivnu zmenu 11,77 £ 0,72 sek. T-test potvrdil vyznamnost’ zistenych vysledkov v danom
teste p < 0,05. Vstupné vysledky tych istych Ziakov v Siestom roc¢niku Sk. roka 2016/2017
naznacuju vykonnostny rast pri porovnani s predoslym rokom. Vo vstupnom teste dosiahli
probandi priemerny vykon 12,11 *+ 0,84 sek. Vo vystupnych testoch doSlo k pozitivnym
vykonnostnym zmenam, kde probandi dosiahli vykon 11,47 + 0,83 sek. Znova konStatujeme
Statistickd vyznamnost p < 0,05. V Siestom roc¢niku $k. roka 2015/2016 probandi dosiahli
vstupny vykon 12,06 + 1,22 sek. Vystupné testy preukazali zlepSenie a vykon 11,52 = 1,11
sek. T- test potvrdil Statisticki vyznamnost vysledkov p < 0,05. NajlepSie vykony sme
pozorovali v siedmom ro¢niku Sk. roka 2016/2017, kde probandi dosiahli vstupny vykon
11,85 £ 1,66 sek. Vystupny testami sme zistili vykon 11,07 = 0,82 sek. T- test znova
preukazal Statistickd vyznamnost’ p < 0,05.

Tabulka 1 Porovnanie priemernych vstupnych a vystupnych vysledkov sledovaného stboru
chlapcov v teste ,,4x10m* v rokoch 2015/2016 (5., 6. ro¢nik) a 2016/2017 (6., 7. ro¢nik)
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5. ro¢. 2015/2016 6. ro¢. 2016/2017 6. ro¢. 2015/2016 7. ro¢. 2016/2017
vstup vystup vstup vystup vstup vystup vstup | vystup
X 12,52 11,77 12,11 11,47 12,06 11,52 11,85 11,07
M 12,74 11,95 11,9 11,35 11,73 11,33 11,59 10,9
SD 0,89 0,72 0,84 0,83 1,22 1,11 1,66 0,82
Min 11,34 10,6 10,9 10 10,49 10,2 10,03 9.9
Max 14,53 13,7 14,57 13,4 14,97 14,66 17,6 12,52
T test 0,00019 402.10-6 0,005 0,01

Legenda: X - priemer, M — median, SD - smerodajnéa odchylka, Min — minimum, Max —
maximum, T -test - parovy t- test, * Statistickd vyznamnost’ (p<0,05), ** Statisticka
vyznamnost’ (p<0,01)

V druhej Casti naSich vysledkov prezentujeme vysledky v testoch zameranych na vybusnost
dolnych koncatin, konkrétne skok do dialky z miesta, ktory sme vykonali na rovnakej vzorke
probandov. Vo vstupnych testoch v piatom ro¢niku Sk. roka 2015/2016 dosiahli probandi
priemerny vykon 146,75+ 15,56 cm. Pri vystupnom merani doSlo k malému zlepSeniu a teda
priemerny vystupny vykon bol 150,95 + 13,81 cm. T-test potvrdil Statisticki nevyznamnost’
vysledkov v danom teste. Vstupné testy z nasledujiceho Sk. roka 2016/2017 v Siestom
ro¢niku preukazali zlepSenie oproti roku minulému, kde probandi dosiahli priemerny vykon
162,35 £ 18,06 cm. Pri vystupnom teste doSlo u probandov k zlepSeniu, kde bol namerany
priemerny vykon 167,25 * 24,34 cm. Znova konStatujeme Statisticki nevyznamnost
vysledkov v danom teste. Ziaci Siesteho roénika $k. roka 2015/2016 pri vstupnom merani
dosiahli priemerny vykon 167,52 + 29,71 cm. Pri vystupnom merani doSlo k miernemu
zhorSeniu na 166,31 + 27,30 cm. Aj napriek tomuto zlepSeniu T- test preukizal Statistickd
nevyznamnost' v danom teste. V siedmom rocniku $k. roka 2016/2017 sme u probandov pri
vstupnom merani namerali priemerny vykon 178,84 * 24,57 cm. Pocas Sk. roka doSlo
k vyraznému zlepSeniu a pri vystupnom merani probandi dosiahli priemerny vykon 187,92 +
24,48 cm. Ako pri jedinom z tychto merani T-test preukézal Statistickd vyznamnost’ p < 0,05.
Tabulka 2 Porovnanie priemernych vstupnych a vystupnych vysledkov sledovaného stiboru
chlapcov v teste ,,skok do dial’ky z miesta® v rokoch 2015/2016 (5., 6. ro¢nik) a 2016/2017
(6., 7. ro¢nik)

5. ro¢. 2015/2016 6. ro¢. 2016/2017 6. ro¢. 2015/2016 7. ro¢. 2016/2017
vstup vystup vstup vystup vstup vystup vstup | vystup
X 146,75 150,95 162,35 167,25 167,52 166,31 178,84 187,92
M 145,5 151 165 171,5 173 172 178 191
SD 15,56 13,81 18,06 24,34 29,71 27,30 24,57 24,48
Min 121 126 121 91 108 112 135 140,5
Max 171 175 190 213 208 207 218 232
T test 0,21 0.09 0.59 0,001

Studentskd vedeckd aktivita 2018

63



Legenda: X - priemer, M — medidn, SD - smerodajna odchylka, Min — minimum, Max —
maximum, T -test - parovy t- test, * Statistickd vyznamnost' (p<0,05), ** Statisticka
vyznamnost’ (p<0,01)

V tretej Casti naSich vysledkov sa venujeme porovnaniu vystupnych merani jednotlivych tried
v po sebe nasledujucich $k. rokoch. V nasom prvom teste 4x 10m dosiahli Ziaci piateho
rocnika v sk. roku 2015/2016 vysledok 11,77 sek, zatial’ Co o rok neskor ti isti Ziaci Siesteho
roc¢nika v Sk. roku 2016/2017 dosiahli vysledok 11,47 sek. T-test preukdzal v danom teste
Statistickd nevyznamnost' p > 0,05. Ziaci §iesteho roénika v $k. roku 2015/2016 dosiahli
vysledok 11,52 sek. O rok neskor, Ziaci siedmeho ro¢nika v Sk. roku 2016/2017 dosiahli
vysledok 11,07 sek. Vysledkom T-testu bola v danom teste znova Statistickd nevyznamnost’ p
> 0,05.

Porovnanie vystupnych vysledkov 4x10m

11,6 11,52

11

10,9

10,8
5.r.2015/2016- 6.r.  6.r. 2015/2016- 7.r.
2016/2017 2016/2017

M 1. testovany rok M 2. testovany rok

Obrazok 1 Porovnanie vystupnych vysledkov v teste 4x10m

Pri naSom druhom teste, skoku do dial’ky z miesta Ziaci v piatom ro¢niku Sk. roka 2015/2016
dosiahli vysledok 150,95cm. O rok neskor sa ti isti Ziaci vyrazne zlepSili a v Siestom ro¢niku
Sk. roka 2016/2017 dosiahli vysledok 167,25cm. Aj napriek tomuto zhorSeniu T-test
preukézal §tatistickd vyznamnost p < 0,05. Ziaci Siesteho ro¢nika v §k. roku 2015/2016
dosiahli vysledok 166,31cm. U tych istych Ziakov o rok neskor, teda siedmeho ro¢nika v Sk.
roku 2016/2017 doSlo k vyraznému zlepSeniu a dosiahli vysledok 187,92cm. T-test znova
preukazal Statistickd vyznamnost’ p < 0,05.
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Porovnanie vystupnych vysledkov v skoku do
dialky z miesta
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5.r.2015/2016- 6.r  6.r. 2015/2016- 7.r.
2016/2017 2016/2017

M 1. testovany rok M 2. testovany rok

Obréazok 2 porovnanie vystupnych vysledkov v teste skok do dial’ky z miesta

ZAVER A DISKUSIA

Pracou sme chceli poukdzat' na vyuzitie alternativhych metdd v oblasti telesnej vychovy
a Sportu. Tak ako v zahrani€i, aj u nas sa zac¢inaju aplikovat’ intervenc¢né programy. Vplyvom
interven¢ného programu BUBO moZe dojst’ k zlepSeniu pohybovych schopnosti, ¢o sme
preukdzali aj v naSich vysledkoch. KonStatujeme, Ze intervencny program BUBO, ktory bol
aplikovany v ramci hodin telesnej vychovy aSportu mal pozitivny ucinok na zmeny vo
vybranych pohybovych schopnostiach. Pri dlhodobom porovnéavani vystupnych vysledkov
sme dospeli k zaveru, Ze intervenény program BUBO méa svoj vyznam a opodstatnenie. Na
naSich probandoch sme pozorovali vyrazné zlepSenie v nami vybranych testoch vSeobecnej
pohybovej vykonnosti.
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VZAJOMNA ZAVISLOST VS:{KONOV V RYCHLOSTNYCH
TESTOCH HRACOV FUTBALU

Vladimir FRANEK
Katedra telesnej vychovy a Sportu, Filozoficka fakulta, Univerzita Mateja Bela,
Banska Bystrica, Slovenska republika

ABSTRAKT

Cielom Stidie bolo overit' vztah, medzi jednotlivymi testami rychlostnych schopnosti
u hracov futbalového klubu FK Poprad. Testovanie sme vykonavali v hale Aréna Poprad.
Dané vykony v behoch boli zaznamendvané fotobunkami. Uroveii frekvenéného tappingu
bola diagnostikovand zariadenim FiTROtapping, (FiTRONIC, Bratislava, Slovenska
republika). Na zistenie vyznamnosti rozdielov medzi sledovanymi parametrami bol pouZity
Paersonov korelaény koeficient (r, a = 0.05). Statisticka analyza bola realizovand pomocou
software IBM® SPSS® Statistics V19. Korelaény koeficient, ktory by sme podl’a Hopkinsove;j
Skaly definovali ako takmer perfektny, nam vysSiel jedine pri vztahu medzi behom na 10
metrov a behom na 30 metrov (r= 0,916). Pri vztahu clnkového behu 5x10m a Yo-yo
intrermittent testu, sledujeme velkd linearnu zavislost (r= — 0,522). Miernu linearnu
zavislost’ sledujeme vo vztahu frekvenéného tappingu s Yo-yo intermittentnym testom a vo
vztahu behu na 30 metrov s ¢Inkovym behom. V piatich vzt'ahoch ( beh 10m — Yo-yo, beh
30m — Yo-yo, beh 10m — beh 5x10m, beh 30m — tapping, beh 5x10m — Yo-yo ) je vztah,
zisteny pomocou korelacnej analyzy, vel'mi slaby. Hovorime o malej linearnej zavislosti. Pri
behu na 10 metrov vo vztahu s frekvenénym tappingom, sme zistili najnizZ§iu hodnotu
zavislosti ( r= -0,086). Podla Hopkinsovej Skaly, je tito hodnota line4rnej zavislosti
bezvyznamna.

KPacové slova: futbal, korela¢na analyza, rychlostné schopnosti, FiTROtapping.

ABSTRACT

The aim of the study was to verify the relationship between the individual speed tests at FK
Poprad football clubs. Testing was performed in the Arena of Poprad. Performances in
behemoths were recorded by photocells. Frequency tapping level was diagnosed with
FiTROtapping, (FITONIC, Bratislava, Slovak Republic). To find out the significance of the
differences between the observed parameters, Paerson's correlation coefficient (r, a = 0.05)
was used. The statistical analysis was performed using the IBM® SPSS® Statistics V19
software. The correlation coefficient we would define as almost perfect in the Hopkins scale
was only for the relationship between 10 meters and 30 meters (r = 0.916). In relation to the
5x10m boat run and Yo-yo interrmittent test, we observe a large linear dependence (r = -
0.522). The linear linear dependence is monitored in relation to the frequency tapping with the
Yo-yo intermittent test and in relation to a run of 30 meters and a boat run. In the five
relationships (run 10m - Yo-yo, run 30m - Yo-yo, running 10m - run 5x10m, running 30m -
tapping, running 5x10m - Yo-yo) is very weak. We are talking about a small linear
dependence. For a run of 10 meters in relation to frequency tapping, we found the lowest
value of dependence (r = -0,086). According to Hopkins scale, this value of linear dependence
is insignificant.

Keywords: football, correlation analysis, speed skills, FiTROtapping.

Studentskd vedeckd aktivita 2018 67



UvOD

Rychlostné schopnosti st vel'mi ddleZitou zloZkou kondi¢ného tréningu vo futbale. Rychlost’
je cloveku dana geneticky, ale v urcitej miere je ovplyvnitelnd spravnym tréningom.
7 dovodu neustaleho zrychlovania hry, patria rychlostné schopnosti, ich diagnostika a rozvoj
k neodmyslitel'nej zlozZke v kondi¢nej priprave vo futbale.

Dovalil (2002) definuje rychlost’ ako schopnost’ zacat’ realizovat’ pohyb v ¢o najkratSom case.
Rychlostna schopnost’ je ¢innost’ vykondvand maximalnym usilim, maximalnou intenzitou,
ktord energeticky zabezpeduje ATP — CP systém, ¢o znamen4, Ze jej diZka je limitovana do
20 sekund.

Podla Psottu et al. (2006) sa sticasny vrcholovy futbal vyznacuje neustdlou dynamizaciou
a intenzifikaciou. NavySe uvadzaju, Ze k najvacsim zmenam v poslednych rokoch vo futbale
doslo najmé v kondi¢nych ukazovatel'och, ktoré sa tykaju rychlostno-silovych predpokladov
v hernom vykone.

Futbal je intermittentnou pohybovou ¢innost'ou, ktord obsahuje vel'mi kratke, vacSinou do 5
sekund trvajice intervaly zataZenia vysokej az maximdlnej intenzity, ktoré sa striedaju
s intervalmi zat'aZenia niZSej intenzity alebo telesného pokoja trvajiceho 5 az 10 sekind (
Psotta et al., 2006, Orendurff et al., 2010).

Frekvencna rychlost, vybusna sila a vytrvalost’ v rychlosti, si pohybové schopnosti, ktoré
z vel’kej miery ovplyviiuju vykon v nami zvolenych testoch opisanych v metodike. Cielom
Studie je zistit, i existuje vztah medzi jednotlivymi rychlostnymi testami vykondvanymi
v profesiondlnom futbalovom klube, teda konkrétne zistit' ¢i medzi nimi existuje linearna
zavislost’.

CIEL

Cielom vyskumu je najst korelatny vztah medzi testami, ktoré sa realizuji v ramci
pravidelného testovania futbalistov. Dovodom je, Ze sa domnievame, Ze v pripade vysoke]
korelécie je postaCujuci jeden test z dvoch porovnavanych testov.

METODIKA

Vyskumny subor tvorili hraci futbalového klubu FK Poprad ( n = 18 ). KedZe sa jedna
o trénovanych vrcholovych Sportovcoch, skupina bola homogénna. V sezéne 2017 / 2018
hra¢i FK Poprad pdsobili v druhej najvyssej slovenskej sitazi. V Case testovania, pocas
zimnej prestavky, boli hrac¢i na 2. mieste v tabul’ke druhej najvyssej slovenskej ligy.
Testovanie bolo vykonavané 7.2.2018 v dopoludiajSich hodindch. Hrac¢i sa nachadzali na
konci pripravného obdobia, tesne pred odchodom timu na ststredenie do Turecka. Merania sa
uskutocnili v tréningovom komplexe Aréna Poprad v Standardnych podmienkach, pod
dohl'adom hlavného trénera, jeho asistenta, kondicného trénera a kvalifikovaného diagnostika.

Realizacia testovania — hraci pred vykonanim testovania absolvovali rozohriate, vSeobecné
rozcvicenie a rychlostné rozcvicenie pod vedenim klubového kondi¢ného trénera. Tappingovu
frekvenciu dolnych koncatin sme merali zariadenim FiTROtapping, pozostavajiceho z dvoch
platni umiestnenych a fixovanych na podlahe, pripojenych interfejsom na pocitac. Jedna
platila mala Sirku 45 cm a boli vzdialené od seba 10 cm. Vychodzia poloha hraca bola v stoji
v strede medzi platiiami. Jeho dlohou bolo pocas doby 6 sekiind vykondvat’ striedavo l'avou
a pravou nohou maximalnou frekvenciou kontakty s platiiami. Vyslednou hodnotou bol pocet
kontaktov oboch kon¢atin s plathami. Beh na 10 m a beh na 30 m sa vykondval stcasne, kde
na zaCiatku bol umiestneny par fotobuniek, na hranici 10 m bol umiestneny druhy péar
fotobuniek, ktory ndim odmeral hodnotu behu na 10 m. Na konci bol treti par fotobuniek,
ktory ndim odmeral vysledni hodnotu behu na 30 metrov. Beh 5 x 10m bol taktieZ merany
fotobunkami, kde hranica 10 metrov bola jasne oznaCend aj na jednej aj druhej strane.
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Posledny vykonavany test, bol Yo — Yo intermitent test 1. Ako mdZeme sledovat’ na obrazku
1, hraci Startovali na Ciare medzi parom kuzelov A, behom sa premiestnili za ¢iaru medzi
parom kuZelov B, kde museli jednou nohou prejst za c¢iaru. Opidt behom vpred sa
premiestnili za ¢iaru medzi kuzelmi A. Od kuZel'ov A po kuZele C a naspét’ mali hraci ¢as na
oddych. Na kazdy tusek mali presne stanoveny interval, ktorému sa postupne zvySovala
intenzita. Vyslednou hodnotou bola vzdialenost’, ktord odbehli v metroch.

)

-

A :

i —
'
|

n
|

’
|

5m 20m

Obrazok 1 Néakres Yo — Yo intermittent test

V prezentovanej praci v ramci opisnych charakteristik deskriptivnej Statistiky, sme pouZili -
z mier polohy aritmeticky priemer a z mier variability smerodajni odchylku. Pre Statistické
zistenie vyznamnosti linedrnej zavislosti medzi sledovanymi parametrami, sme pouZili
Paersonov korelaény koeficient (r). Statisticki analyzu sme vypoéitali pomocou software
IBM® SPSS® Statistics (Statistical Package fot the Social Sciences. Dané korelicie sme
vyhodnotili podl'a stupnice, ktorej autorom je Hopkins (2006). Autor na zdklade svojich
vyskumov vytvoril nové rozdelenie interpreticie korelaénych koeficientov, ktoré uvadzame
v tabul’ke 1.

Tabulka 1 Korelacné koeficienty s ich popisom

Correlation coefficient Descriptor ( popis )
<0,1 Trivial ( bezvyznamna )
0,1-0,3 Small ( mala )
0,3-0,5 Moderate ( mierna )
0,5-0,7 Large (vel'kd)
0,7-0,9 Very large ( vel'mi velk4 )
09-1,0 Nearly perfect ( skoro perfektnd )
1,0 Perfect ( perfektna )
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VYSLEDKY

Z tabul’ky 2 moZeme vycitat’, Ze priemerna hodnota behu na 10m bola 1,66 = 0,08 sekind
a priemerna hodnota behu na 30m bola 4,07 = 0,15 sekind. V ¢Inkovom behu 5x10 metrov
hrd¢i dosiahli priemernd hodnotu 11,26 * 0,24 sekind. Priemernd udroven frekvencnej
rychlosti dolnych koncatin dosiahla 67 + 6,43 kontaktov. V Yo-Yo IR teste , hraci nabehali
priemerne 1889 + 447,32 metrov.

Tabul’ka 2 Namerané hodnoty testov behu na 10m, 30m, ¢lnkového behu 5x10m,
frekvencného tappingu dolnych koncatin a Yo-Yo IR testu 1

Meno

10 m
(s)

30m 5x10 m
) )

Tapping Yo-Yo IR test 1
(pocet) (m)

Brankar 1

1,70

4,19 11,62

63 1240

Brankar 2

1,86

4,48 11,48

58 1040

Brankar 3

1,66

4,03 11,11

66 1920

Obranca 1

1,54

3,87 11,03

77 1720

Obranca 2

1,74

4,24 11,47

64 2120

Obranca 3

1,64

4,13 11,07

65 1440

Obranca 4

1,65

4,09 11,63

67 2400

Obranca 5

1,71

4,05 10,87

79 2240

Stredovy hrac 1

1,63

4,08 10,78

71 2440

Stredovy hrac 2

1,61

4,03 11,12

65 1920

Stredovy hrac 3

1,59

3,94 11,25

71 1880

Stredovy hra¢ 4

1,59

3,99 11,47

55 1600

Stredovy hrac¢ 5

1,72

4,26 11,47

73 2720

Stredovy hrac 6

1,54

3,84 11,41

57 2080

Stredovy hrac 7

1,59

3,89 11,26

71 2480

Stredovy hrac 8

1,67

3,99 11,19

67 1560

Uto¢nik 1

1,72

4,13 11,09

64 1440

Uto¢nik 2

Priemer

1,71

1,66 = 0,08

4,07 £0,15

4,08 11,27

11,26 £ 0,24

74 1760
67 £6,43 1889 +447,32

Statistickou analyzou v3etkych vykonanych testov, ktoré sme zoradili zostupne od tatisticky

najvyznamnejsich, sme zistili nasledovné vysledky. Medzi behom na 10m a behom na 30m
bola zistend linedrna zavislost’ ( r = 0,916 , p < 0,05). Podl'a tabul’ky 1 vidime, Ze linearna
zavislost’ je takmer perfektna. Hladina Statistickej vyznamnosti ndm vySla takmer nulova, to

znamena Ze linearna zavislost’ nie je ndhodna.

Tabul’ka 3 Korelacné koeficienty jednotlivych testov a ich Statistickd vyznamnost’

Porovnavané testy

Korela¢ny koeficient (1)

Statisticka vyznamnost’

(p)

beh 10m - beh 30m

0,916

< 0,05

beh 5x10m - Yo-yo

-0,522

<0,05
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tapping - Yo-yo 0,471 <0,05
beh 30m - beh 5x10m 0,326 > 0,05
beh 10m - Yo-yo -0,295 > 0,05
beh 30m - Yo-yo -0,281 > 0,05
beh 10m - beh 5x10m 0,226 > 0,05
beh 30m - tapping -0,218 > 0,05
beh 5x10m - Yo-yo -0,119 > 0,05
beh 10m - tapping _ > 0,05

V poradi druhy vztah z pohladu zavislosti, je vztah medzi behom 5x10m a frekvencnym
tappingom. V tomto pripade sme zistili linearnu zavislost’ (r = - 0,522, p < 0,05 ). Z pohl'adu
na tabul’ku 1, tento vysledok zarad’ujeme do intervalu 0,5 az 0,7, ¢o znamena velku linearnu
zavislost. Hladina Statistickej vyznamnosti bola 0,026. Miernu linearnu zévislost’ sledujeme
vo vztahu medzi hodnotami testov frekvencného tappingu a Yo — yo intermittent testom.
Medzi danymi hodnotami sme zistili linedrnu zavislost' ( r = 0,471 , p < 0,05 ). Hladina
Statistickej vyznamnosti je 0,49. Tato hodnota je hrani¢na, ale stile dokazujeme fakt, Ze
vysledna zavislost' nie je ndhodnd. Miernu linedrnu zavislost' sme zistili taktieZ vo vztahu
behu na 30m a ¢lnkového behu 5x10 metrov ( r = 0,326 , p > 0,05 ). Hladina Statistickej
vyznamnosti v tomto pripade, ale aj vo vSetkych nasledujicich vztahoch, je vyssia ako 0,05,
¢o znamena Ze zistena linearna zavislost’ mdze byt’ ndhodna.

V intervale od 0,1 do 0,3 sa nachidza azZ 5 sledovanych korelacnych vzt'ahov, a to:

- beh 10m a Yo - Yo intermittent test, kde sme zistili (r = - 0,295, p > 0,05),

- beh 30m a Yo - Yo intermittent test, kde sme zistili (r=- 0,281, p > 0,05),

- beh 10m a ¢lnkovy beh 5x10m, kde sme zistili (r = 0,226, p > 0,05),

- beh 30m a frekvencny tapping, kde sme zistili (r = - 0,218, p > 0,05),

- Clnkovy beh 5x10m a Yo — Yo intermittent test, kde sme zistili (r =- 0,119, p > 0,05).
Z pohl'adu Hopkinsa, je zistend linedrna zévislost’ vSetkych piatich vzt'ahov malé.

Poslednym rieSenym vzt'ahom, z pohl'adu linearnej zavislosti, je vztah medzi frekvencnym
tappingom a behom na 10 metrov. Medzi tymito dvomi testami bola zistena line4rna zavislost’
(r=-0,086, p>0,05). Kedze, vysledna linedrna zavislost’ je mensia ako 0,1, méZeme ju
opisat’ zo Statistického hl'adiska ako bezvyznamndu.

ZAVER

Suhlasime s tvrdeniami, ktoré uvadzaji Bunc a Psotta ( 2001 ), Ze fyziologické predpoklady
anormy, su nevyhnutnymi podmienkami pre uspech na vrcholovej urovni. Rychlostné
a rychlostno-silové schopnosti su limitujicimi faktormi individudlneho herného vykonu vo
futbale, najméd na vrcholovej drovni. Napriek vysokym narokom z hladiska rychlostnych
schopnosti v priebehu zapasu na akcelerac¢nu, deceleracni a maximalnu rychlost’ a agilitu, je
potrebné uvedené komponenty vnimat integrovane. Rychle nivraty do obrannej Cinnosti,
Sprintové nabehy, ofenzivna/defenzivna podpora Cinnosti maji komplementarny charakter
z hl'adiska rychlostnych predpokladov hracov. A prave tieto predpoklady sme chceli v nasej
praci diagnostikovat’ a ndjst’ medzi nimi vztah.Vysledky Statistickej analyzy nam ukézali, ze
existuje linedrna zavislost’ medzi danymi rychlostnymi testami. Jedine vo vztahu, beh 10m —
behom 30 m, nam vysla takmer perfektna linearna zavislost. Vzhl'adom na ciel’ prace, by sa
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jeden ztychto testov nemusel v testovani realizovat. Aj ked, velkd linedrnu zavislost
sledujeme vo vztahu ¢Inkového behu a frekvenéného tappingu, testy odporic¢ame realizovat
oba, kvoli ich zameraniu. Vo vSetkych ostatnych vztahoch sledujeme miernu, mald alebo
bezvyznamnu linedrnu zavislot'. A prave preto odporic¢ame, vykonavat' vSetky zvolené testy
pre spravnu diagnostiku rychlostnych schopnosti vo futbale. Do analyzy sme zaradili aj Yo —
yo Intermittent test, ktory je rychlostno-vytrvalostného charakteru. Pripadny transfer
zistenych skuto¢nosti do kondi¢nej pripravy vo futbale, bude treba overit’ experimentalnou
stimuldciou rozvoja rychlostnych schopnosti a zistovanim zmien drovni tychto schopnosti.
Vysledky prace mézu byt uzitoénym materidlom pre kondi¢nych trénerov, futbalovych
trénerov, vedeckych pracovnikov, odbornikov ale aj pre zaujemcov o futbal akondicny
tréning. Zistené skutocnosti su tieZ podnetom pre realiziciu d’alSich vyskumov z oblasti
vzijomnych vztahov pohybovych schopnosti vo futbale.
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POROVNANIE AGRESIVITY V ZENSKYCH VOLEJBALOVYCH TIMOV
Z POHLCADU VEKU

Martina KRULOVA
Katedra telesnej vychovy a Sportu, Filozoficka fakulta, Univerzita Mateja Bela,
Banska Bystrica, Slovenska republika

ABSTRAKT

Cielom naSej prace bolo zistit' drovenl agresivity vo vybranych Zenskych volejbalovych
kluboch, konkrétne v Ziackej a Zenskej kategorii. Zistené vysledky sme nésledne porovnavali
medzi jednotlivymi vekovymi kategdériami. V ivode budeme bliZSie charakterizovat’ zdkladné
pojmy — agresivita, agresia, hostilita, volejbal ako kolektivny Sport a vyvojové obdobia
cloveka. Vyspecifikujeme si ciel’, podla ktorého budeme v préaci postupovat. V metodike
charakterizujeme prieskumny subor, ktory tvorilo 24 Ziacok a 27 Zien, psychologicky
dotaznik B-D- Ina zistovanie urovne agresivity a hostility. 'V analytickej Casti budeme
hodnotit’ droven dosiahnutych vysledkov v oblasti agresivity, hostility a celkovej urovne testu
B-D-I1. Nésledne navzijom porovname celkové priemerné hodnoty dosiahnuté v jednotlivych
kategoriach.

KPicové slova: Agresivita. Hostilita. Volejbal. Ziacky. Zeny.

ABSTRACT

The goal of our work was to find out the level of aggressiveness in the selected female clubs,
specifically, in the pupil and female categories. We have subsequently compared achieved
results between the age categories. In our survey we managed to get together 51
questionnaires, specifically, 24 schoolgirls and 27 women. In the introduction we will take
look at basicterms such as aggressiveness, aggression, hostility, volleyball as a collective
sport and periods of human development. In the next part of our thesis we will indicate goals
and tasks. The third part will be focused on the characteristics of the methods of data
acquisition and processing. In our research we have used a questionnaire method in the form
of a questionnaire which consisted of 75 questions focused on finding out the level of total
aggressiveness and hostility in the female volleyball categories. In the analytic part we will
evaluate the level of achieved results in aggressiveness, hostility and B-D-I test. At the same
time, we will compare the values obtained in each category.

Keawords: Aggressiveness. Hostility. Volleyball. Schoolgirls. Women.

UvOD

Agresivita je v dneSnej dobe vel'mi aktudlnym pojmom spravania sa v naSej spoloc¢nosti,
ktorym sa zaoberaju viaceri vedci. V spoloCnosti sa agresia vyskytuje pomerne Casto a isté
prejavy moZeme vidiet’ aj v Sporte. Preto sme sa rozhodli zistit’ droven a prejavy agresivity v
kolektivnom Sporte, konkrétne medzi Zenskymi volejbalovymi kategériami. Nas vyber bol
zamerny, ked’Ze tomuto Sportu sme sa aktivne venovali uz od zdkladnej Skoly. S terminom
agresia a agresivne spravanie Sirokd verejnost’ vo vSeobecnosti spéja také spravanie, ktoré
ni¢i, devastuje a poskodzuje inych. J. Jandourek (2007) definoval agresiu ako akt
nepriatel’stva, ttok smerujici vedome k poskodeniu druhého, k obmedzeniu jeho slobody a ku
spOsobeniu psychickej alebo fyzickej bolesti. Agresivne spravanie moze mat formu slovnu
(verbalnu), napr. slovné zastraSovanie, nadavanie, formu fyzickd (hryzenie, kopanie atd’.),
otvorenu (napr. bitkarstvo) a zatvorend formu (napr. utajované nepriatel'stvo) (Kos¢ — Marko
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— Pozar,1975). K agresivite je blizky aj pojem hostilita. Podla T. Dubayovej (2016) je
hostilita nepriatel'sky postoj, ktory sa nespéja s ublizujicim spridvanim. Spéja sa s takymi
prejavmi ako sud napr. prianie neuspechu, nepriatel'ské pocity voci nejakej osobe,
predstavovanie si ubliZujiceho sprivania a pod. HoSek (1980) definuje agresivitu v Sporte ako
neodlucitel'nd sucast’ Sportového boja. Podl'a orgdnu agresiu delime na verbalnu a fyzicku.
Verbalna ublizuje slovnym prejavom ako nadavanie niekomu, fyzickd agresia je pouZitie
telesnej sily pri napadnuti, napriklad odstrknutie stipera. Volejbal je kolektivny Sport, a patri
do kategoérie nekontaktnych Sportov a preto nas bude zaujimat,, aké druhy agresie sa budi v
flom prejavovat. Problematikou aresie sa v oblasti Sportu zaoberali aj autori Roskova-
Knechta (2016), Roskova (2017).

CIEDL

Ciel'om prieskumu bolo zistit, analyzovat’ a porovnat’ Uroven celkovej agresivity, celkovej
hostility a zhrnit' celkové vysledky psychologického testu B-D-I v Zenskych volejbalovych
timochz pohl'adu veku, konkrétne u kategérie Ziacok a Zien.

METODIKA

Dany prieskum sme realizovali v novembri v Skolskom roku 2017/18 vo vybranych
volejbalovych kluboch, konkrétne VK SpiSskd Nova Ves, VK Slovan Rimavska Sobota a VK
Kipele Brusno. Sledovany stbor tvorilo 51 volejbalovych hracok, z ¢oho podla kategérii
bolo 24 Ziacok, ktorych vekové rozmedzie je 13-15 rokov a 27 Zien vo vekovom rozmedzi 18-
25 rokov. Prihliadajic na ciel’ sme si pre realiziciu prieskumu zvolili opytovaciu metédu
dotaznik, a to konkrétne psychologicky dotaznik B-D-I, ktory je anonymny a sklada sa zo 75
poloziek vo forme rdéznych vyrokov a tvrdeni, ktoré proband deli podla toho, ¢i sa s nimi
stotoziiuje, alebo nie.Autori vychadzali z predpokladu, Ze agresivita je komplexny fenomén a
Ze teda je vhodné rozlisit’ niekol'’ko subtestov hostilne agresivneho spravania. Na zéklade toho
vytvorili 8 tried, ktoré povazuji za zakladné subtesty agresivity. A to je fyzicka agresia,
nepriama agresia, erritabilita, negativizmus, resentiment, podozrievavost, verbalna agresia a
pocit viny. Uvedené rozdelenie pozostiva zo Styroch druhov hostility (iratibilita,
negativizmus, podozrievavost’ a resentiment) a troch druhov agresivity (fyzicka, verbélna a
nepriama agresia).Pri spracovani udajov sme ziskali hrubé skoére, ktoré sme nésledne
prepocitali podla prislichajicich koeficientov vazené skodre. Spracované vysledky
psychologického dotaznika B-D-I sme analyzovali pomocou kvalitativnej a kvantitativnej
metddy, ktoré sme zaznamenali aj prostrednictvom grafov. Pri vyhodnocovani dotaznikov
sme pouzili logické metddy, ktorymi st syntéza a analyza.

VYSLEDKY PRIESKUMU A DISKUSIA

V tejto casti predkladdme dané vysledky prieskumu, ktoré sa ndm podarilo zistit' na zaklade
spracovanych dotaznikov, vyplnenych Zenskymi volejbalistkami vybranych volejbalovych
klubov. V psychologickom dotazniku sme sa pytali na r6zne prejavy agresivity, hostility, s
ktorymi sa volejbalistky stretdvaji a maji s nimi skisenosti v aktivnom Sporte.
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Obréazok 1 Priemerné hodnoty celkovej agresivity

Pri porovnani ukazovatela celkovej priemernej agresivity (fyzickd, verbdlna a nepriama
agresia) sme zistili Obr. 1, Ze iba kategdria ZiaCok presahuje vaZené skore 15 bodov co
naznacuje zvySenu celkovu agresivitu.. Domnievame sa, Ze hlavnym dévodom moze byt
obdobie puberty, ktorym tieto Ziacky prechadzajd, ked’Ze ich vekova kategoéria je v rozmedzi
13—15 rokov. Ich agresia sa prejavuje hlavne vo verbalnych naraZkach a osoCovaniach, nez
vo fyzickej agresii. Kategdria Zien tito hodnotu nedosahuje, ale verbalna agresia prevlada
u oboch kategoériach, konkrétne u ZiaCok presahuje vazené skoére 6,09 bodov a u Zien 5,68
bodov. Dennodenne sme svedkami rdznych prejavov nésilia medzi mladymi 'ud’mi pri beZnej
komunikécii, ktoré su Casto az vulgarne. Preto mo6Zeme konStatovat, Ze v Sporte su navyse
povzbudzovani hernou ¢innostou a adrenalinom, s hlavnhym zamerom vyhrat' a presadit’ sa.
Naopak v pripade fyzickej agresie vysledné hodnoty nepresahuji hranice ani v jednej
kategorii, ktoré boli vyrazne pod spominanym vazenym skoére 5 bodov. M6Zeme usudzovat’,
Ze prave hodnoty celkovej agresivity klesaju, ktoré dosahuje kategoria Zien. Myslime si, Ze
podla vysledkov psychologického dotaznika, ich postupnym dospievanim sa prehodnocuji
prejavy spravania sa, ¢o sa pravdepodobne odzrkadl'uje aj v Sporte.
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Obréazok 2 Priemerné hodnoty celkovej hostility

Obriazok2 naznacuje, tak ako v pripade celkovej priemernej agresivity, aj u celkovej
priemernej hostility konecné vysledky, Ze vazené skore hostility postupne klesa s vekom.
Porovnanie celkovej priemernej hostility nam ukazuje, Ze vysSie vaZzené skére ma kategoria
ziaCok. Tieto hodnoty vSak minimalne presahuju vazené skore poukazujice na zvySenu
hladinu celkovej hostility, konkrétne je to 0,58 bodov. Vyrazné rozdiely sme spozorovali

Studentskd vedeckd aktivita 2018 75



oproti kategdrii Zien, ktoré v porovnani so zZiaCkami majui vazené skore nizSie viac ako 5
bodov. MozZe to sivisiet’ s ich vyspelostou, skiisenostami a raciondlnej$im zmyslanim. Je to
dosledok toho, Ze Zeny sa skér vyrovnavaju s podozrievavostou a resentimentom, pretoze
unich sme nezaznamenali zvySené vazené skore. Negativisticky postoj sme v Ziadnej
kategdrii nezaznamenali, ¢o bolo pre néas prekvapujice, kedZe v obdobi puberty
predpokladame zvySeny prejav tohto postoja v kategorii Ziacok, €o sa nepotvrdilo. Rozdiel sa
ukazuje medzi kategdériami Ziacok a Zien, ktory je az 2,19 bodov. ZvySené hodnoty vdZeného
skore v subteste iritabilita sme nespozorovali ani u jednej z vekovych kategorii.
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Obrazok 3 Priemerné hodnoty agresivity celkového psychologického testu B-D-I

Vysledky celkovej agresivity a hostility zachytava psychologicky test B-D-I. Jeho obrazok
nam poukazuje, Ze aj tu dochadza k postupnému klesaniu hodn6t vSetkych foriem agresivity
vo vybranych Zenskych volejbalovych kategériach. V kategérii ZiaCcok sme zaznamenali
vyrazné odliSenie a presah nad droviiou vaZeného skoére (35), ktory je az 6,12 bodov. Zeny v
naSich vysledkoch nepresahuju vazené skére viac ako 35 bodov, ¢ize neprekrocili hranicu, z
c¢oho mdzeme usudzovat’, Ze uz v tejto kategdrii prejavy agresivity a hostility majd ind droveil
ako u ZiaCok. Podl'a Oravcovej (2000) to vyplyva z toho, Ze Zeny dosahuji osobnostni
zrelost, ktorej vyrazom je i zvlddanie rozlicnych problémovych Zivotnych situacii
primeranym spdsobom. Naproti tomu pre obdobie puberty, o v nasom pripade je vekova
kategoéria Ziacok, je typickd vel’kd intenzita a Zivost’ citovych preZivani, zvySena emociondlna
vzruSivost’, vybusnost’, impulzivnost’ a nedostatok sebaovladania. (Konc¢ekovéa, 2007). Ak by
sme porovnali celkové vysledky agresivity v teste B-D-I tychto dvoch kategorii, ich rozdiel je
az 7,36 bodov vazeného skore.

Vysledok celkovej Vysledok celkovej Vysledok testu B-D-I
agresivity hostility
Zialky 15,36 20,58 41,12
Zeny 13,17 15,26 33,76
Hranica zvySenych 15 20 35
hodnot

Tabul’ka 1 Celkové vysledky agresivity psychologického dotaznika B-D-I
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Na zédklade zistenej trovne jednotlivych subtestov, agresivity a hostility sme vypocitali
celkovi priemernd uroven agresivity a hostility v psychologickom teste B-D-I. Vysledok
celkovej agresivity ndm ukazuje, Ze k zvySeniu vazeného skére nad 15 bodov dochédza len u
Ziadok, kym v kategérii Zien s vysledky v norme. Co sa tyka celkovej hostility, tu dochadza
k prekroCeniu vazeného skdre 20 bodov tiez u ZiaCok, kde Zeny st v normalnej hladine.
Celkova priemerna droven agresivity a hostility, ktord ndm udava vysledok psychologického
testu B-D-I, zachytdva zvySené vazené skore v kategérii ZiaCok. MdZeme konStatovat, Ze u
Zien nebola prekrocend hranica ani v oblasti celkovej agresivity, hostility, ani v celkovom
vysledku testu B-D-I. Naopak, u ZiaCok sme spozorovali zvySené hodnoty vo vSetkych
priemernych ukazovatel'och celkovej agresivity, hostility ako aj celkového vysledku testu B-
D-I. Vysledné hodnoty v subtestoch agresivity a hostility ndm ukazujd, Ze iba v troch
subtestoch agresie — fyzicka agresia, iritabilizmus a negativizmus — nedochadza u Ziadnej
z volejbalovych kategérii k prekroCeniu daného vaZeného skére 5 bodov. Mdzeme to
odovodnit’ tym, Ze volejbal je nekontaktny Sport, ¢iZze tu nehovorime o fyzickej agresii, ale
skor o verbalnej agresii. To sa ndm aj potvrdilo v naSich vysledkoch, Ze v troch subtestoch —
verbalnej agresii, nepriamej agresii a pocite viny — dochadza k prekroc¢eniu vaZzeného skore
nad 5 bodov u oboch kategéridch. V oblasti hostility mo6Zeme konStatovat, Ze najvyssie
prekroCené vazené skore bolo v podozrievavosti, ktoré sa prejavilo u ZiaCok. ZvySené vazené
skére resentimentu sme tieZ zaznamenali u Ziacok, kym v kategdrii Zien tieto hodnoty
neprekrocili.

ZAVER

Na zéaklade zistenej urovne nasho prieskumu vysledky celkovej agresivity a celkovej hostility
nam poukazuju, Ze k zvySeniu vazeného skore 15 bodov a 20 bodov dochéadza len v kategdrii
ziaCok. D6vodom, ako sme usudili, mo6Ze byt obdobie puberty, v ktorom sa 13—15 rocné
ZiaCky nachadzajd. Dané obdobie je charakteristické hl'adanim a vytvaranim vlastnej identity,
bojom s neistotou a pochybnostami o samom sebe, o svojej pozicii v spolo¢nosti (Vagnerova,
1999). Vysledky mohla ovplyvnit aj zvySend emociondlna vzruSivost, vybusnost,
impulzivnost a nedostatok sebaovlddania, ktoré sa v kategdrii ZiaCok najviac prejavuju.
Vekom tieto prejavy ustupuji, ¢o sme usidili z vysledkov. Cim vy3§i vek, tymniZsie hodnoty
celkovej agresivity. Aj napriek tomu, Ze vysledky mohli byt ovplyvnené vekom, nemdzeme
prehliadat’ nevhodné prejavy spravania sa. Pri prvych ndznakoch nevhodnej agresivity je
potrebné hned’ napominat’, dohovarat’. Opakujice sa prejavy agresivity aj po upozorneni treba
pokutovat’ a trestat’. Domnievame sa, Ze Ziacky md6zu mat’ aj vacsi sklon silnejSie reagovat na
malé provokacie, kedy clovek moZe vybuchnut kvoli maliCkostiam a casto reaguju
podrazdene, CiZe neadekvitne na jednotlivé podnety. Jednym z d’alSich rieSeni, ako predist
tymto prejavom spravania, mdze byt urCenie si vyrovnaného a priatel'ského lidra v druzstve,
ktory by viedol cely tim k pokojnému a racionadlnemu rieSeniu situdcii v zapasoch.

Co sa tyka kategérie Ziatok a Zien vo vysledkoch celkového psychologického testu B-D-I, tu
sa naSe predpoklady potvrdili. Celkovy vysledok testu u Ziacok dosiahol vysoké hodnoty,
konkrétne 41,12 bodov vaZzeného skore. Kategdria zien dosiahla 33,76 bodov vazeného skore,
¢o znamend, Ze celkovy vysledok psychologického testu B-D-I je pod hranicou, ked’Ze ide o
dospelé Zeny, ktorych citovy Zivot sa harmonizuje, emociondlna labilita sa meni na citovd
stalost’ a impulzivnost’ sa meni na rozvahu.

V zavere mdzeme konStatovat, Ze prejavy agresivneho spravania sa objavuju aj v Sporte.
Nemdzeme tu teda tolerovat’ zvySenu agresiu. Vo vicSine subtestov to zaznamendvame v
kategdriach ZiaCok. Ale postupne vekom hodnoty agresivity klesaji, ¢o sme zistili v naSom
prieskume, ked’Ze nizsie vazené skore boli preukdzané u Zien, takmer vo vsetkych subtestoch
agresie a hostility.
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ZMENY UKAZOVATELOV OBEZITY U DETI MLADSIEHO SKOLSKEHO VEKU
V ATLETICKEJ PRIPRAVKE

KatarinaA MELISOVA
Katedra telesnej vychovy a Sportu, Filozoficka fakulta, Univerzita Mateja Bela,
Banské Bystrica, Slovenska republika

ABSTRAKT

Prica je zamerand na analyzu a porovnanie zmien ukazovatelov obezity u deti mladSieho
Skolského veku. Vstupné meranie bolo uskutocnené v oktébri 2016 a vystupné meranie
v aprili 2017. Merani sa zucastnilo 32 deti vo veku od 6 do 9 rokov, z toho 11 dievcat a 21
chlapcov, ktoré sa ziacastnovali tréningu v rozsahu 2 x tyZdenne po 60 min. v ramci atleticke;j
pripravky APD UMB v Banskej Bystrici. Na spracovanie udajov, ktoré boli namerané
pomocou diagnostického pristroja InBody 120, bola pouZzitd Statistickd analyza. V ramci
opisnych charakteristik deskriptivnej Statistiky sme pouZili aritmeticky priemer a smerodajnu
odchylku. Na zistenie rozdielov bol pouzity parovy t-test a neparovy Wilcoxonov test.
Pozitivny vplyv atletického tréningu sa preukdzal vo vSetkych skimanych parametroch.
Statisticky vyznamny rozdiel sa potvrdil v 9 z 11 sledovanych ukazovatelov, ktoré nazna¢uji
pozitivny vplyv tréningov v pripravke na parametre obezity u deti vo veku 6 — 9 rokov.

v/ v

KPuacové slova: atleticka pripravka, deti, mladsi Skolsky vek, obezita.

ABSTRACT

The work is focused on the analysis and comparison of changes in obesity indicators in
children of younger school age. Entry measurement was made in October 2016 and output
measured in April 2017. 32 children aged 6 to 9 participated, including 11 girls and 21 boys
attended training twice a week for 60 minutes at athletic preparations of APD UMB in Banska
Bystrica. A statistical analysis was used to process the data that were measured using a
diagnostic device InBody 120. Within the descriptive characteristics of descriptive statistics,
we used the arithmetic mean and the standard deviation. To find out the differences, the
paired t-test and the unpaired Wilcoxon test were used. Statistical significance was confirmed
in 9 from 11 measured indicators. The positive influence of athletic training was demonstrated
on all the parameters examined. A statistically significant difference was confirmed in 9 out
of 11 observed indicators, which indicate the positive impact of training in the obesity
parameters formulation in children aged 6-9 years.

Key words: athletics preparation, children, younger school age, obesity

UvVOD

Pohyb patri k zdkladnym biologickym prejavom a potrebam Tludského ZzZivota. Podla
Mailkovej (2005) je pohyb najlepsi prirodzeny ukl'udiujici prostriedok, odstranuje psychické
vyCerpanie atnavu atym vytvara dobrd néaladu. Obdobie mladSieho Skolského veku je
charakteristické rozporom medzi intenzivnou potrebou pohybu a jeho vyraznym obmedzenim
pri zahajeni povinnej Skolskej dochadzky. Tieto zmeny kladid vysoké naroky na rodinu, ktora
by mala zabezpeCit dostatocné mnoZzstvo mimoskolskej pohybovej aktivity. Podpora
Sportovej Cinnosti zo strany rodi¢ov je vel'mi dblezita, pretoZe oni su hlavni aktéri v zaisteni
dostupnosti pohybovej aktivity pre ich dieta (Pastucha, 2011). Je nutné, aby rodicia svoje deti
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povzbudzovali, ukazali im viaceré druhy Sportu, nech maji moZnost’ v niektorom z nich sa
njst’. Mali by ich chvélit' a motivovat’, aby sa stale zlepSovali v tom, ¢o robia.
Aldhoon-Hainerova (2009) a Goldberg (2003) konstatuju, Ze jeden z najvacsich zdravotnych
problémov, ktory je spojeny s nedostatkom pohybu, je obezita. Zacfina pribidat’ podkozna
tukova vrstva, preto byva obdobie mladSieho Skolského veku Casto pociatkom vzniku obezity
a funkénych porich chrbtice, alebo chybného drzania tela, napr. skoliozy.

Pohybové aktivita u deti je maximalne doleZit4, ¢i uZ ako prevencia pred obezitou, alebo aj
ako jej samotna lieCba. Motivacia obéznych deti k pohybu je vSak vel'mi narocna. Mnoho deti
si dokonca ani neuvedomuje vaznost' tejto choroby, ¢o je aj v ddsledku zlyhania pristupu
rodi¢ov. Spravna pohybova aktivita zvySuje svalovd cinnost’ sprevadzani zrychlenym
a hlbokym dychanim a zvySenou srdcovou frekvenciou, vysledkom ¢oho je navodenie vyssSej
Tym zabranuje ukladaniu tuku v tele, ktory sa spal'uje ako zdroj energie pri fyzickej naimahe
(Frankova et al., 2015). NavySe Zelinkova (2011) uvadza, Ze v ramci psychologickych
vyskumov az 40% obéznych deti vo veku 7 rokov zostane takymi aj v dospelosti. Je dolezité
preto mysliet na buddcnost’ deti a mladeZe a podporovat’ ich v akomkol'vek Sportovom
odvetvi, aby sa tak zabranilo negativnym socio-patologickym nésledkom.

Skola, ale taktieZ i vietky mimogkolské pohybové aktivity zohravaji velmi doleZiti tlohu
v prevencii obezity. V pripade pohybovych aktivit u deti mladSieho Skolského veku treba
volit' kratke, jednoduché azabavné cviCenia, ktoré su schopné deti zvladnut, pretozZe
dochadza k rychlemu poklesu pozornosti a sustredenia.

Atletika ma vo svojich disciplinach vSetky pohybové vzorce. Zahffia roznorodé pohybové
¢innosti, ako su behy, chodze, skoky, vrhy a hody. Atletika je na vsetkych typoch zékladnych
aj strednych §kol sicastou povinnej telesnej vychovy (Jetdbek, 2008). V rdmci projektu
»Detskd atletika®, ktory je na Slovensku zastreSovany Slovenskym atletickym zvidzom, ide
najmi o snahu a chut’ rodi¢om i detom ponuknut’ nové a netradi¢né moZznosti pohybového
rozvoja v podobe pravidelnych tréningovych procesov. Projekt ponika detom vyskusat si
rozne atletické discipliny hravou formou. Cielom je deti nielen priviest’ k Sportovaniu, ale
zaujat’ ich a motivovat’ natolko, aby sa port stal si¢astou ich Zivotného §tylu (Svachova,
2013). Vysledkom tak nebude len pozitivny vplyv na rozvoj ich schopnosti a zruc¢nosti, ale
taktiez aj prevencia pred socidlno-patologickymi javmi v neskorSom veku.

CIELE VYSKUMU

Ciel'om préce je analyzovat’ a porovnat’ zmeny ukazovatel'ov obezity u 6-9 ro¢nych deti, ktoré
sa zucastnovali tréningov 2x tyZdenne pocCas 6 mesiacov v atletickej pripravke Atletika pre
deti UMB Banska Bystrica.

ULOHY VYSKUMU

U1 Zostavit’ vyskumny stbor.

U2 Zrealizovat’ vstupné meranie.

U3 Aplikovat’ tréningy v rozsahu 2x tyZzdenne po dobu 6 mesiacov.
U4 Zrealizovat’ vystupné meranie.

US Vypracovat’ zavery.

METODIKA VYSKUMU

Vyskumny subor tvorilo spolu 32 probandov vo veku 6-9 rokov. Testovania sa zucastnili deti
z atletickej pripravky APD UMB v Banskej Bystrici, ktori absolvujui tréningy 2-krat tyZdenne
vrozsahu 60 min. Meranie ukazovatelov obezity sme realizovali v ramci testovania
vSeobecnej pohybovej vykonnosti. Vstupné meranie sme uskutocnili v oktébri 2016
a vystupné meranie v aprili 2017. Priemerny vek skimaného stboru 7,56 *+ 0,88 roka. Telesna
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vyska stboru pri vstupnom merani bola 125,38 = 6,10 cm; pri vystupnom merani 128,59 *
6,84 cm.

Skimané udaje sme ziskali prostrednictvom diagnostického pristroja InBody 120 (Biospace
Co., Ltd.; Seoul, Korea). Jedna sa o priamu analyzu bio-elektrickej impedancie, na ziklade
ktorej sme ziskali parametre I'udského tela. InBody 120 funguje pomocou presnej technolégie
DSM-BIA, ktord rozdeluje l'udské telo na 5 segmentov (2 horné koncatiny, 2 dolné
koncatiny, trup) na zdklade pouzitia metdédy 8 bodovych dotykovych elektréd. Bio-elektricka
impedancia je relativne jednoduchd arychla metdéda hodnotenia zloZenia tela. V ramci
ziskanych ddajov sme analyzovali a porovnali jednotlivé parametre. Ide o podiel tuku v tele
(PBF), hmotnost’ kostrového svalstva (SMM), mnoZstvo telesného tuku (FM), celkovd vodu
v tele (TBW), proteiny (PM) a minerdlne latky (MM), ktoré su suctom celkovej telesnej
hmotnosti, droven visceralneho tuku (VFL), pomer obvodu pasu a bokov (WHR), bazilny
metabolizmus (BMR).

Na vyhodnotenie udajov sme pouZili Statisticki analyzu. V Stidii sme v rdmci opisnych
charakteristik deskriptivnej Statistiky pouzili z mier polohy aritmeticky priemer (x) a z mier
variability smerodajnu (Standardnti) odchylku (SD). Normalita rozloZenia dat bola vo
vSetkych parametroch overena Shapiro-Wilkovym testom. Na zistenie signifikantnosti
rozdielov medzi vstupnymi a vystupnymi meraniami v skimanych parametroch bol v pripade
nezamietnutia normality rozloZenia dat pouzity parametricky parovy t-test. V pripade
zamietnutia normality rozloZenia dat bol pouZity neparametricky Wilcoxonov test pre 2
zavislé vybery. Pravdepodobnost’ chyby I. druhu bola vo vsetkych analyzach nastavena na
hodnotu o = 0,05. Statistickd analyza bola realizovana prostrednictvom pocitatového
programu IBM® SPSS® Statistics V19.

Tabulka 1 Statistické vyhodnotenie rozdielov medzi vstupnymi a vystupnymi meraniami
skimanych parametrov obezity v subore deti (n = 32).

Subor deti (n = 32)
Merania Statisticka analyza
Parameter XViStng thsu[g parovy t-test Wilcoxonov test
TH (kg) 26,08 4,79 27,23 +5,23 0 T =0,00; Z=04,86 *
BMI 16,55 £ 2,06 16,37 +£2,14 0 T =120,50;Z=2,31*
PBF (%) 17,84 £ 6,49 15,85 £6,63 0 T =30,50; Z=14,16 *
FM (kg) 4,83 £2,66 4,54 £2,87 0 T =9550;Z=02,64 *
SMM (kg) 10,57 £ 1,85 11,41 £2,02 t=011,86 * 0
VFL 1,63 +1,13 1,59 +£1,13 0 T =0,00; Z=01,00
WHR (cm) 0,73 £0,04 0,73 £0,05 0 T =175,00; Z = 10,67
TBW () 15,55 £2,27 16,62 £2.45 t=012,27 * 0
PM (kg) 4,17 £0,62 4,45 £ 0,67 t=011,74 * 0
MM (kg) 1,52 £0,20 1,61 £0,22 0 T =300,00; Z=14,61 *
BMR (kcal) | 828,28 £66,51 | 859,13 + 71,66 t=0112,50 * O

Legenda: TH — telesnd hmotnost’, BMI — index telesnej hmotnosti, PBF — percento tuku v tele, FM —
mnozstvo telesného tuku, SMM — hmotnost’ kostrového svalstva, VFL — droven visceralneho tuku,
WHR - pomer obvodu péasu a bokov, TBW — celkové voda v tele, PM — proteiny, MM — mineralne
latky, BMR — bazilny metabolizmus, * — Statisticky vyznamné p < 0,05.
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VYSLEDKY VYSKUMU

Z vysledkov modZeme konStatovat’, Ze podiel Statisticky vyznamnych rozdielov tvori 82 %
z celkového objemu sledovanych ukazovatelov (tab. 1). Statisticky vyznamnd zmenu (p <
0,05) sme medzi vstupnym a vystupnym meranim vybranych subjektov zaznamenali
v nasledujuicich parametroch obezity: telesna hmotnost’ (TH), BMI, podiel tuku v tele (PBF),
mnozstvo telesného tuku (FM), hmotnost” kostrového svalstva (SMM), celkova voda v tele
(TBW), proteiny (PM), mineralne latky (MM), bazalny metabolizmus (BMR).

Na zédklade skimanych udajov mdZeme d’alej urCit, Ze pri vystupnom merani, ktoré sme
zrealizovali po 6 mesiacoch tréningového procesu, doslo k néarastu vysky v priemere o 3,21
cm a narastu hmotnosti o 1,15 kg. Priemerna hodnota BMI u deti mladSieho Skolského veku
sa pohybuje v rozsahu od 13 do 19. V naSom subore sme zaznamenali pokles BMI medzi
vstupnym (16,55) a vystupnym meranim (16,37) o hodnotu 0,23. Su to vysSie hodnoty ako
uvadzaju Riegerové, Pridalova, Ulrichova (2006) pre deti vo veku 7 — 8 rokov. Rychlost rastu
a idedlna (zdrava) hmotnost’ sa u deti kazdym mesiacom meni a je naprie¢ celou populaciou
rozna. A aj ked’ sa dodnes BMI povazuje za najCastejsi signifikator obezity, ma pre deti,
mladistvych a Sportovcov vel'mi mald vypovedajicu hodnotu. Je to preto, lebo nerozliSuje
medzi hmotnostou tuku a hmotnostou svalov ¢i vody a prakticky ni¢ nehovori o zloZeni tela,
ked’Ze pracuje len s dvomi veli¢inami. Preto sa musia sledovat’ vSetky ukazovatele obezity
sucasne a nie jednotlivo. Ked'Ze hmotnost’ tela je tvorena z viacerych zloZiek (voda, mineraly,
proteiny, telesny tuk, kostrové svalstvo), je potrebné sledovat’ ich zmeny sicasne. Z analyzy
je viditel'né, Ze telesny tuk poklesol a naopak, najvyraznejsi pozitivny narast sme zaznamenali
v pripade podielu vody vtele akostrového svalstva, k miernemu narastu doSlo
v ukazovatel'och proteiny, mineralne latky. V detskom veku su tieto zlozky obzvlast’ dolezité
kvoli vyvinu a rastu kosti ¢i svalov.

Nérast mdzeme pozorovat aj v pripade bazalneho metabolizmu. Definujeme ho ako
minimalne mnozstvo energie potrebnej na zachovanie zdkladnych Zivotnych funkcii. Tito
energiu najviac vyuziva mozog, srdce, plica a d’alSie vnitorné organy, taktieZ svaly a koza.
ZniZuje sa vekom anaopak, zvySuje sa vdaka kardiovaskularnemu cvifeniu a néarastu
svalovej hmoty. V ramci naSich udajov narastol v priemere o 30,85 kcal. MdzZeme teda
poznamenat’, Ze atletické tréningy maji pozitivny vplyv na tento ukazovatel’.

V dalSich ukazovatel'och: viscerdlny tuk (VFL), obvod bokov apasu (WHR) sa jedna
o indexové hodnotenie a v ich pripade nedoslo k Statisticky vyznamnej zmene (p > 0,05).
Mnozstvo viscerdlneho tuku mozno pouzit za signalizator rizika nadvadhy ¢i obezity.
Normélne hodnoty viscerdlneho tuku sa pohybuji v rozmedzi od 1 do 12 (= do 100cm?).
Z nasich ddajov vyplyva, Ze pri vstupnom merani bola priemerna hodnota visceralneho tuku
1,63 a pri vystupnom merani 1,59. Bol tu teda zaznamenany vel'mi maly pozitivny rozdiel
(0,04). Je to dané aj tym, Ze tento ukazovatel nepatri medzi tie, ktoré mozno vyrazne
ovplyvnit’ v tak kratkom ¢asovom obdobi. Nami namerané hodnoty sa pohybuji v idedlnom
rozmedzi (1 — 2), moZno teda konStatovat, Ze pravidelnd pohybova aktivita ma pozitivny
dopad aj na tento parameter

V pripade indexu WHR (Waist to Hip Ratio) ide o hodnotenie rozloZenia tuku na tele a sliZi
ako indikator moZnych zdravotnych rizik. SIiZi aj ako ukazovatel distribicie tuku v tele.
V pripade deti sa priemerné hodnoty tohto indexu pohybuji od 0,75 do 0,85 (InBody 120,
Biospace Co., Ltd.; Seoul, Korea). Priemerna hodnota nami nameranych tdajov zo vstupného
merania bola 0,73; a v porovnani s vystupnym meranim sa nezmenila, preto nedoslo k Ziadne;j
Statisticky vyznamnej zmene. Naznacuje nam to, Ze aj ked’ v rdmci analyzy nebola vypocitani
Statisticky vyznamna zmena, atleticky tréning prispieva k udrZiavaniu normélnej hodnoty.
Povazujeme to za pozitivne zistenie, navyse je nizSie ako priemerné hodnoty u deti.
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ZAVER

Cielom S$tidie bolo vramci testovania vSeobecnej pohybovej vykonnosti analyzovat a
porovnat’ ukazovatele obezity u deti v atletickej pripravke , ktoré sa zucCastiiovali vSestranne
zameranych atletickych tréningov 2x tyZdenne po dobu 6 mesiacov.

Zo vsetkych 11 sledovanych ukazovatel'ov sme v 9 zaznamenali Statisticky vyznamné zmeny,
ktoré naznaCuju pokles rizikovych ukazovatel'ov obezity: telesnd hmotnost (TH), BMI,
percento tuku (PBF), podiel tuku (FM), kostrové svalstvo (SMM), voda v tele (TBW),
proteiny (PM), mineralne latky (MM) a bazalny metabolizmus (BMR).

V dvoch ukazovatel'och sme nezaznamenali vyznamny rozdiel. Aj v tychto ukazovatel'och
mala pravidelna pohybova aktivita pozitivny dopad: priemerna hodnota visceralneho tuku sa
mierne zniZila a pomer obvodu pasu a bokov (WHR) zostal na tej istej drovni.

N&S vyskum ukézal, Ze pravidelnd pohybova aktivita, vSestranného zamerania v ramci
atletickej pripravky, v rozsahu 120 min. tyZdenne pocas 6 mesiacov, mala pozitivny vplyv na
zniZenie rizika obezity u skimaného suboru deti.
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ANALYTICKA STUDVIA DOSKAKOVANIA PO STRELBE ZO STREDNYCH
A DLHSICH VZDIALENOSTI V BASKETBALE

Ivan SUSANSKY
Katedra telesnej vychovy a Sportu, Filozoficka fakulta, Univerzita Mateja Bela,
Banské Bystrica, Slovenskéa republika

ABSTRAKT

Pontiknuti $tidia sa zameriava na prehibenie a roziirenie poznatkov a vedomosti, tykajicich
sa doskakovania po strel’be zo strednych a dlhSich vzdialenosti v basketbale, akasi reakcia na
limitujice a obmedzené poznatky a vedomosti zo spominanej problematiky, prostrednictvom
analytickej Stidie, biomechaniky, resp. vedeckého predvidania vertikdlneho a horizontilneho
odrazu a dopadu lopty po strel’be zo strednych a dlhsich vzdialenosti a percentudlnych zén a
vzdialenosti doskakovania v basketbale. Sledovany stbor (n = 2), vybraného basketbalového
klubu SKP Banské Bystrica, zastipeny dvomi hra¢skymi poziciami v basketbale (rozohravaé
a podkoSovy hrac), bol osloveny k absolvovaniu miniméalne stodvadsat’ streleckych pokusov,
zo Siestich streleckych pozicii zo strednych a dlhSich vzdialenosti v basketbale, pricom vSetky
spominané strelecké pokusy boli zaznamenavané vysokorychlostnou kamerou, kde pouzita
metdda pozorovania, konkrétne videozdznamu bola nasledne spracovand, resp. vyhodnotena
formou kazuistiky, s vyuzitim a podporou analyzy a syntézy a induktivnych a deduktivnych
postupov, prezentovanych v tabul’kach a grafoch. Ziskané, digitalizované data ndm pomohli
k vypocitaniu vertikdlneho a horizontidlneho odrazu a dopadu lopty po strel'be zo strednych
a dlhSich vzdialenosti a resp. aj k vytvoreniu percentudlnych z6n a vzdialenosti doskakovania
v basketbale.

KPuacové slova: basketbalova strel’ba, doskakovanie, stredni a dlhSia vzdialenost’, vedecké
predvidanie, vertikalny a horizontalny odraz a dopad lopty.

ABSTRACT

The offered study is aimed at adding and extending knowledge and information, concerning
of rebounding after shooting from middle and longer distances in basketball, as reaction to
limited and restrictive knowledge and information from the mentioned field of study, through
analytical study, biomechanics, resp. scientific prediction of vertical and horizontal bounce on
and bounce off ball after shooting from middle and longer distances and percentage zones and
distances of rebounding in basketball. The monitored group (n = 2) of selected basketball club
SKP Banska Bystrica, represented by two player positions in basketball (point guard and
center), was asked to take part in minimum of one hundred and twenty shooting attempts,
from six shooting positions of middle and longer distances in basketball, while all of the
mentioned shooting attempts were recorded by high-speed camera, where applied observation
method, namely video recording was subsequently processed, resp. evaluated by the form of
casuistry, using and supported by analysis and synthesis, as well as inductive and deductive
procedures, presented in tables and graphs. The obtained, digitized data helped us to calculate
vertical and horizontal bounce on and bounce off ball after shooting from middle and longer
distances, resp. to create percentage zones and distances of rebounding in basketball.

Key words: basketball shooting, rebound, middle and longer distances, scientific prediction,
vertical and horizontal bounce on and bounce off.
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UvVOD

Basketbal je kolektivna, Sportova hra, kde hlavnou dlohou je vhodit’ loptu do stperovho koSa
a zabranit’ superovi, aby ziskal loptu a dosiahol ks (Dobry, 1963, 1965; Krna¢, Rehdk, 1972;
Velensky, 1972; Cechvalové, Cepéiansky, 1973; Tomanek, 2010; Duracka, 2011), pri¢om sa
Case, respektive po prediZeni, ¢o sa patri¢ne odzrkadl'uje v snahe dosiahnutia viésieho poétu
bodov nez druzstvo stpera, prostrednictvom strel'by, prihravky, uvolfiovania sa s loptou a bez
lopty, clonenia a doskakovania, ¢o sa radi z didaktického procesu ucenia deti a mladeZe medzi
herné Cinnosti jednotlivca, konkrétnejSie uto¢ného charakteru (Herrmann, 1957, Smida, 1985;
Rehdk, 1979, 1981; Jetleb, 1982; Riecky, 1982; Oldtich, 1987; Velensky, 1999; Hatala, 2001;
Argaj, Rehak, 2007; Macura, 2010), kde ddleZitost’ spominanych hernych ¢innosti jednotlivca
su objasnené pomocou prekladu z prostredia Spojenych Statov americkych, ktoré sa oznacuju
ako ,,fundamentals “ (zéklady), resp. ,,basic fundamentals“ (zaklady zékladov) (Mood, 1991;
Pavlidou, Aggeloussis, 2006; Miller, 2011; Mohaimin, Kishore, 2014; Jakovljevic, Jankovic,
2015; McCormick, 2015).

Doskakovanie (ito¢né a obranné), sti¢ast’ hernej ¢innosti jednotlivca v basketbale, je ¢innost’
zaloZena na snahe ziskat’ kontrolu nad loptou po neuspesnej strel'be (kratka, strednd a dlhsia
vzdialenost’), ¢im sa zvySuje sebaddvera a sebavedomie druZstva, ¢o ma pozitivny vplyv na
uspesnost’ strel’by, pricom kontrola nad loptou po neuspesnej strel’be sa podiel’a a rozhoduje o
vitazstve druzstva v basketbalovom zéapase (Sharman, 1965; Semasko, 1976; Barnes, 1980;
Dobry, 1980, 1986, 1987; Herrmann, 1983; Velensky, 1987, 2008; Krause, 1991; Trnovsky,
1992; Mullin, 1996; Rehak, 1999).

Uspesnost’ doskakovania v basketbale, nestvisiac od kategoérie, zavisi od rozliénych faktorov
(telesnd vyska, telesnd hmotnost’ a i.), priCcom byt tispeSny na doskakovani, je potrebné byt od
kosa v kratkej, resp. strednej vzdialenosti, vybojovat’ si postavenie a pripravit’ si podmienky
na ziskanie kontroly nad loptou po netispesnej strel'be (Velensky, 1972). AvSak komplexnost’
neZ bola vynakladani (Allsen, 1967; Bryant, 1967; Huberty, 1970; Tagagi, 1986; Uchiyama,
1987; Shibata, Takei, Uchiyama, 2002; Oba, Sasaki, Kodama, 2006; Okubo, Hubbard, 2011,
2012, 2013, 2014; Ribas, Goémez, 2011), priCom spominané Stidie je mozné rozdelit’ do troch
skupin, kedy najcastejSie zastipenie sa objavilo pri poslednej, tretej skupine:

1. Stddia o vztahu medzi doskakovanim a vysledkom basketbalového zapasu s dérazom na
¢innosti jednotlivych hrdcov, vratane faktoru, akym je telesné vyska,

2. Stddia o vztahu medzi metédou doskakovania a vysledkom basketbalového zdpasu,

3. Stddia o vztahu medzi nedspesnou strel'bou a poziciou odrazenej lopty (vertikdlny, resp.
horizontalny odraz a dopad lopty) na basketbalovi palubovku.

Nakol'ko byt tspeSny a ziskat’ kontrolu nad loptou po neuspesnej strel’be, nie je vel'mi I'ahké,
vyZzaduje si rozli¢né faktory, nielen technického charakteru, no najmi taktického, medzi ktoré
mozno zaradit’ predvidanie (Oba, 2009), avSak spominany prvok, nie je mozné rozvijat, resp.
zdokonalovat’ v rdmci tréningovej jednotky v basketbale, kedy poznatky a vedomosti Stidii
hrajua dolezitd dlohu vo vztahu k vitazstvu v basketbale. Na zaklade vysSie uvedenej skupiny
(tretia skupina), dspeSnost’ doskakovania v basketbale, je mozZné rozdelit’ troch Casti (mikro-
elementarne), ¢im moZno vytvorit’ aj vzorec (Yu-Han, Su, Kwok, 2014) (Obr. 1):

1. Pozicia — Po neudspesne;j strel'be je pravdepodobnejSie, Ze kontrolu nad loptou ziska hrac,
ktori stoji blizsie (kratka vzdialenost’) k basketbalovému koSu, nez d’alej (stredné a dlhsia
vzdialenost’). UspesSnost’ doskakovania v basketbale je zaloZena na zruc¢nosti, resp. St'asti,
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pricom dolezita faza je predieranie, kedy sa hra¢ snazi po nedspesnej strel’be vytvorit si
vhodnu poziciu na ziskanie kontroly nad loptou, odstavenim protihracov.

2. Snaha - Po neudspesnej strelbe, moznost’ ziskat’ kontrolu nad loptou, je faza, pri ktorej je
hra¢ schopny premenit’ poziciu (predieranie a ziskanie kontroly nad loptou) na schopnost’
snahy, stvisiacej so ziskanim kontroly nad loptou po netspesne;j strel’be.

3. Konverzia — Po netdspesnej strel'be, moZnost’ ziskat’ kontrolu nad loptou je vysSia, najmi
pri splneni vys$Sie uvedenych casti, priCom nezarucuje 100 % tuspesSnost’ doskakovania v
basketbale, kde premenit’ schopnost’ na moznost’ ziskania kontroly na loptou je poslednou
castou spominaného vzorca, pricom vyzera nasledovne:

Doskakovanie = Schopnost’ x Konverzia

Schopnost’ = + Snaha
Doskakovanie = ( + Snaha) x Konverzia
Basketbalova strel'ba Neuspesna strel'ba Schopnost’ Uspeiné doskakovanie
Uspesnost strelby Uspesnost’ doskakovania  Schopnost v % Uspesné doskakovanie v %
Predieranie 3 Konverzia v % i
L L

k '
T

Schopnost’ v % a 4
&
L

Uspesné doskakovanie v % a+

=

ik
L i

Obrdzok 1 Uspesnost doskakovania po nelispesnej strelbe v basketbale

Ciel

Ciel'om pontknutej Stidie je vykonat’ analyzu doskakovania po strel’be zo strednych a dlhsich
vzdialenosti v basketbale, cez intenciu na vertikalny a horizontalny odraz a dopad lopty, resp.
percentudlne z6ny a vzdialenosti doskakovania v basketbale ako urcujici, dolezity faktor vo
vzt'ahu k vitazstvu v basketbalovom zdpase a stcasne doplnit’ a rozsirit’ poznatky a vedomosti
zo spominanej problematiky.

Hypotézy

Predpokladame, Ze sledovany stbor (n = 2), vybraného basketbalového klubu SKP Banska

Bystrica, zastipeny dvomi hra¢skymi poziciami v basketbale (rozohrava¢ a podkoSovy hrac)

sa bude odliSovat’ v zavislosti od hra¢skej pozicie v basketbale:

H1 Vo vertikdlnom a horizontdlnom odraze a dopade lopty po strel’be zo strednych a dlhsich
vzdialenosti v basketbale.

H2 V percentuélnych zénach a vzdialenostiach doskakovania v basketbale.

Ulohy

U1 Prestudovat’ literatiru, vypracovat’ teoretické vychodiskd problematiky, pripravit’ projekt
Stidie a vybrat’ sledovany subor.

U2 Predlozit’ pripraveny projekt 3tidie a oslovit’ vedenie a hra¢ov basketbalového klubu SKP
Banskéa Bystrica, ochotnych participovat’ na studii.

U3 Zaznamenat’ videozdznam doskakovania po strelbe zo strednych a dlhSich vzdialenosti v
basketbale, cez intenciu na vertikdlny a horizontalny odraz a dopad lopty a percentuélne
zOny a vzdialenosti doskakovania v basketbale.
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U4 Spracovat’, upravit’ a porovnat’ ziskané kvalitativne a kvantitativne vysledky doskakovania
po strelbe zo strednych a dlhsich vzdialenosti v basketbale, cez intenciu na vertikalny a
horizontalny odraz a dopad lopty, resp. percentudlne zony a vzdialenosti doskakovania v
basketbale.

US Vyhodnotit’ vysledky Stidie a vypracovat’ zavery a odporicania pre prax.

METODIKA

Charakteristika siiboru

Sledovany stbor (n = 2), vybraného basketbalového klubu SKP Banské Bystrica, zastipeny
dvomi hra¢skymi poziciami v basketbale (rozohrava¢ a podkoSovy hrag), posobi v slovenske;j
prvej lige muzov a bol osloveny k absolvovaniu minimalne stodvadsat’ streleckych pokusov,
zo Siestich streleckych pozicii, kedy pociatocny vyber spominaného siboru (n = 2) podliehal
viacerym kritériam, ¢i uz na zéklade hracskej pozicie, konkrétne rozohravac a podkosovy hrac¢
alebo doskakovania a dspeSnej strel’be zo strednej a dlhSej vzdialenosti v slovenskej prvej lige
muzov. Sledovany subor (n = 2) mal dominantnid pravd hornd koncatinu, pricom hra¢ ¢. 1 sa
Specializuje na strel’bu zo strednych a dlhSich vzdialenosti v basketbale, kde inverzne hrac ¢. 2
je podkoSovy hrac, Specializovany na doskakovanie v basketbale (Tab. 1).

Tabul’ka 2 Primarna charakteristika sledovaného siboru (n = 2)

Subjekty/ Merané hodnoty Hrac¢ ¢. 1 Hrac ¢. 2
Stitna prislu$nost’ Slovenska Slovenska
Hracska pozicia Rozohravac Podkosovy hrac¢
Rok narodenia 1995 1994
DiZka $portovej praxe 121 16 1.
Telesna vySka [cm] 178 198
Telesna hmotnost’ [kg] 71 96
Index telesnej hmotnosti 22,41 24,49
Dominantna koncatina pri strel’be Prava horna Prava horna
Doskakovanie v lige 0,75 1,41 2,16 541
Uspesnost’ strel’by v lige 3% | 206% | 38 % | 19%

Legenda: r. - rokov, cm - centimeter, kg - kilogram, 0,75 - iitocné doskakovanie na zdpas, 1,41 - obranné doskakovanie na
zdpas, 31 % - uspesnd strel'ba zo strednej vzdialenosti, 20-% - ispesnd strelba z dlhSej vzdialenosti.

Organizacia a pouzité metody

Realiz4cia Stddie, resp. pripraveného projektu, doskakovania po strel'be zo strednych a dlhsich
vzdialenosti v basketbale, sa uskutocnila 21.03.2018 v miestnej telocvicni Gymnazia Jozefa
Gregora Tajovského, na ulici Tajovského 25 v Banskej Bystrici, kde hrava basketbalovy klub
SKP Bansk4 Bystrica svoje domdce stretnutia. Sledovany stibor (n = 2), konkrétne zastipeny
dvomi hra¢skymi poziciami v basketbale (rozohravag, resp. podkoSovy hrac), bol osloveny k
absolvovaniu minimélne stodvadsat’ streleckych pokusov, zo Siestich streleckych pozicii zo
strednych (tri pozicie z pomyselnej prediZenej Giary trestného hodu - 4,6 m / 15 stdp)
a dlhsich (tri pozicie z pomyselnej prediZenej ¢iary trojbodového hodu - 6,75 m / 22,1 stdp)
vzdialenosti v basketbale, pricom sme pouZivali aj oficidlne schvalent basketbalovi loptu -
Molten BGL7 (obvod + 76,5 cm, hmotnost + 539 g atlak = 60 kPa), basketbalovy koS
(vnitorny priemer = 45 cm a vertikdlna vySka 305 cm) a pravidla a predpisy ustanovené
nariadeniami FIBA, kedy vSetky strelecké pokusy boli zaznamenivané vysokorychlostnou
kamerou PCO 1200 hs, kde samotni pozicia umiestnenia spominanej kamery sa liSila,
v zavislosti od strel'by zo strednych a dlhsich vzdialenosti v basketbale (Obr. 2).
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Vysokorychlostnd kamera PCO 1200 hs, pomahajica k vytvoreniu videozdznamu ako formy
pozorovania, bola nastavend na snimanie 500 obrazkov za sekundu, pricom expozicna doba
predstavovala hodnotu 0,005 a rozliSenie bolo nastavené na 760 x 1024 s clonou 2, ktora sa
prispdsobila nedostatku svetla, kedy nepretrZitost zapnutia spominanej kamery, od zaciatku
strel’by zo strednych a dlhSich vzdialenosti v basketbale, az po odrazenie lopty od konstrukcie
koSa, resp. obruce a dosky a dopadu na palubovku pomohla k budicemu vypoctu vertikalneho
a horizontilneho odrazu a dopadu lopty, resp. percentudlnych z6n a vzdialenosti po strel’be zo
strednych a dlhSich vzdialenosti v basketbale (Obr. 2).

Videozaznam z realizécie Stidie doskakovania po strel’be zo strednych a dlhsich vzdialenosti
v basketbale bol vloZeny (Verbatim Micro Sdhc 32) zo spominanej vysokorychlostnej kamery
kde sa za Standardného opera¢ného systému (Microsoft Windows 10) konvertoval do forméatu
avi (Audio video interleave), ¢im sa najmé dosiahla kompatibilnost’ s cielenym pocitacovym
programom (Kinovea 0.8.23), ktorou sa nasledne vypocitali vertikdlny a horizontilny odraz
a dopad lopty, resp. percentudlne z6ny a vzdialenosti doskakovania po strel'be zo strednych
a dlhSich vzdialenosti v basketbale, o sa podarilo hlavne pomocou metddy triangulation, pri
ktorej boli vyuzité suradnice troch bodov, ohranicujicich obvod basketbalovej lopty.

S vyuzitim metéd sme sa nezastavili len pri jednej, kedy pri ivode sme sa opierali obzvlast o
metddu Stidia literarnych pramenov, najmé zahranicnej literatdry, anglickej. Charakteristika
stiboru sa neobisla bez metdédy merania somatometrickych ukazovatel'ov, organizécia Stidie
bez metdédy pozorovania a poslednd, metéda spracovania tidajov sa realizovala najmi vd’aka
viacerym, kedy explikdcia vysledkov $tidie sa opierala o kvalitativne a kvantitativne, zv1ast
vyuZzivajuc kazuistiku, s vyuzitim logickej analyzy pri rozbore ziskanych tdajov a informacii,
syntézy pri tvoreni zaverov, resp. odportcani, induktivne a deduktivne postupy, porovnavanie
a zovseobeciiovanie, radiac sa medzi kvalitativne metédy. Udaje a informécie kvalitativneho
charakteru, na zdklade vysledkov vertikdlneho a horizontilneho odrazu a dopadu lopty, resp.
percentudlnych zén a vzdialenosti doskakovania v basketbale sa nasledne spracovali pomocou
frekvencnych tabuliek a grafov, zodpovedajicich jednostupnovému triedeniu, obsahujuic aj
pocetnosti jednotlivej skupiny na ziklade hracskej pozicie (Rozohrava¢ a podkoSovy hrac),
kde sa aplikovali matematicko-Statistické, ako napriklad aritmeticky priemer (), percentudlna
frekvencna analyza (%) a i., zist'ujic vyssie uvedeny vertikalny a horizontdlny odraz a dopad
lopty, resp. percentudlne zony a vzdialenosti doskakovania po strel’be zo strednych a dlhSich
vzdialenosti v basketbale.
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VYSLEDKY A DISKUSIA
Po vykonani analyzy doskakovania po strelbe zo strednych a dlhSich vzdialenosti

v basketbale prostrednictvom vyuzitia vySSie uvedenych organizacnych a metodickych
postupov aplikovanych na sledovany stibor (n = 2), vybraného basketbalového klubu SKP
Banskd Bystrica, mdézeme konStatovat’ a predpokladat’ pravdepodobnost’ tdspeSnosti zisku
kontroly nad loptou po netspesnej strel’be. A to na zdklade vypocitanej intencie vertikalneho
a horizontilneho odrazu lopty, ktora sa odliSuje v zavislosti od hracCskej pozicie v basketbale.

Vyhodnotené ziskané kvalitativne a kvantitativne vysledky doskakovania po strelbe zo
strednych a dlhSich vzdialenosti v basketbale, si spracované v nasledujuicich frekvencénych
tabul’kéach a grafoch (Obr. 3 , Obr. 4, Tab. 2).
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Porovnanim ziskanych vysledkov zo strelby zo strednej vzdialenosti spracovanych
a zapisanych do grafu (Obr. 3) sme zaznamenali rozdiely v intencii odrazov lopty po
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neuspesnej strelbe medzi sledovanymi sibormi (n = 2). A to konkrétne zo vSetkych troch
streleckych pozicii zo strednej vzdialenosti z pomyselnej prediZenej ¢&iary trestného hodu
(4,6m / 15stdp). Z prvej streleckej pozicii 0° od basketbalového kosa (pohl'ad Obr. 2), sme
zaznamenali u hrac¢a ¢.1 hodnotu R?> = 0,0938 auhrica ¢ 2 R? = 0,0549. Vypocitanim
rozdielu hodndt od sledovanych suiborov sme zistili rozdiel 0,0389. V Druhej a v tretej
streleckej pozicii — 90° a 180° od basketbalového kosa (pohl'ad Obr. 2), sme zaznamenali
rovnaké vysledky. U hracéa ¢. 1 sme zaznamenali hodnotu 90° R? = 0,5116 a 180° R? =
0,8923. U hraca ¢. 2 sme zaznamenali hodnotu 90° R? = 0,0312 a 180° R? = 0,1923.
Opétovnym vypo&itanim rozdielu hodnot sledovanych siborov sme zistili rozdiely, a to 90° =
0,4804 , 180° =0,7.
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Néaslednym porovnanim ziskanych vysledkov z troch streleckych pozicii zo strel'by z dlhsej
vzdialenosti z pomyselnej prediZenej Giary trojbodového hodu (6,75/22,1stdp) zapisanych
v grafe (obr. 4) sme dospeli k zaznamenaniu rozdielov v intencii odrazov lopty po netspesnej
strelbe medzi sledovanymi sibormi (n = 2) vo vSetkych troch spominanych pozicii. Kde
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u hraca ¢. 1 vypovedali hodnoty zo streleckych pokusov 0° R? = 0,0238 , 90° R? = 0,0752
a 180° R?=0,3319. U hraca ¢.2 vypovedali ziskané hodnoty nasledovne 0° R? = 0,2723 , 90°
R? = 0,1308 a 180° R? = 0,0182. Spominane hodnoty medzi hra¢om ¢&.1 a hriom &.2 si 0°
R?=0,2485, 90° R? = 0,0556 a 180° R*>=0,3137.

Tabulka 2 Percentudlne zony a vzdialenosti doskakovania u hrdca ¢. 1 a hrdca ¢. 2

Hrac¢ ¢. 1 Hrac ¢. 2

Subjekty/ Merané hodnoty Zony Vzdialenosti Zony Vzdialenosti

A|/B|C|[X|Y|Z|A|B|C|X|Y]| Z
Strednd 0° 160 %|30 %]|10 %[60 %|40 %| 0 % [80 %|20 %| 0 % |60 %[40 %| 0 %
vadialenost’ 90° |50 %| 0 % [50 %|60 %[40 %| 0 % [40 %|10 %|50 %[40 %|50 %{10 %
180° {70 %|30 %[ 0 % |70 %{30 %|10 %|60 %|40 %| 0 % [50 %|50 %| 0 %
Dlhsia 0° 170 %|30%]| 0 % [60 %|40 %| 0 % |40 % |50 %|10 %|30 %|60 %|10 %
vadialenost’ 90° {20 %|40 %[40 %|40 % (60 %]| 0 % [40 %|30 %|30 %|50 %|50 %| 0 %
180° (50 %10 %[40 %]|30 % (70 %]| 0 % (40 %|40 % |20 %|50 %|50 %| 0 %

Tabul’ka ¢. 2 predstavuje percentudlne vyhodnotenie pravdepodobnosti tspesného
doskakovania 16pt po nedspesnej strel'be na zdklade jednotlivych z6n a vzdialenosti u hraca
¢. 1 ahraca ¢. 2. U hraca ¢. 1 mdzeme sledovat’, Ze najvyssSia pravdepodobnost’ odrazu lopty
z netspesnej strelby zo strednej vzdialenosti je v streleckych poziciach 0° a 180° (pohlad
obr.2) je do zény A (0° - 60% , 180° - 70%) a v oboch pripadoch aj do vzdialenosti
X (0° - 60 % , 180° - 70%). V streleckej pozicii 90° je percentudlne zastiipenie
pravdepodobnosti odrazu lopty po netispesnej strel'be rovnaké, a to do zény A a C ( 90° - 50%
/ 50% ) ado vzdialenosti X ( 90° -60%). U hri¢a ¢.2 mdZeme sledovat, Ze najvysSia
pravdepodobnost’ odrazu lopty po neuspesnej strelbe zo strednej vzdialenosti, je taktiez
v dvoch streleckych pozicidch rovnak4, ato 0° a 180° (pohl'ad obr.2) ako uhraca ¢.1. A to
tym, Ze lopta sa po netispesnom pokuse odrdza do zény A ( 0° — 80% , 180° — 60% ) a do
vzdialenosti X (0° — 60%) a taktieZ do vzdialenosti Y pri strelbe z pozicie 180° (pohl'ad obr.2)
(180° — 50%). V streleckej pozicii 90° je najvy$§ia pravdepodobnost z hladiska
percentudlneho zastipenia odrazu lopty po netspesSnej strelbe do zény C (90° — 50%)
vzdialenostou Y (90° — 50%).

Z hladiska zistenych udajov pravdepodobnosti tspesného doskakovania 16pt po nedspesnej
strel'be z dlhych vzdialenosti zapisanych v tabulke €. 2 predstavujice percentudlne zastipenie
do jednotlivych z6n nasledovne. Ato uhri¢a ¢. 1 zpozicie 0° (pohlad obr.2)
najpravdepodobnejii odraz lopty do zény A (0° — 70%) so vzdialenostou do X (0° — 60%).
Z pozicie 90° (pohlad obr.2) vrovnakom percentudlnom zastipeni do zén B a
C (90° — 40% / 40%) do vzdialenosti Y (90° — 60%) a z pozicie 180 ° (pohlad obr.2) to
predstavuje najvy$§iu pravdepodobnost odrazu lopty do zény A (180° — 50%) so
vzdialenostou do Y (180° — 70%). U hraca ¢. 2 st to opit’ rozdielne zistenia a ukazovatele
ako uhraca ¢.1. Uhraca ¢. 2 moZeme konstatovat, Ze najpravdepodobnejsi odraz lopty
z jednotlivych streleckych pozicii po neudspesnych streleckych pokusoch sa lopta odraza
nasledovne. A to zo streleckej pozicie 0° (pohlad obr.2) do zény B (0° — 50%) do
vzdialenosti Y (0° — 60%), zo streleckej pozicie 90° (pohl'ad obr.2) do zény A (90° — 40%)
do vzdialenosti s rovnakym percentudlnym zastipenim do X aY (90° — 50% / 50%)
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a z poslednej streleckej pozicie 180° (pohl'ad obr.2) zistené percentudlne hodnoty zisteného
odrazu lopty predstavuji odraz lopty po neuspesnej strelbe v rovnakom percentudlnom
zastipeni do zén A a B (180° — 40% / 40%) do vzdialenosti opit’ s rovnakym percentudlnym
zastiipenim do X a Y (180° — 50% / 50%).

ZAVER

Analyzou nami urceného ciel'a prace, a to, analytickou Stidiou doskakovania po strelbe zo
strednych adlhSich vzdialenosti v basketbale sme sledovali intenciu horizontilneho
a vertikalneho odrazu lopty po neuspesnej strel’be. Na zaklade tohto pozorovania sme u dvoch
vybranych sledovanych stiboroch (n = 2) dokéazali percentudlne vyhodnotit zony
a vzdialenosti do ktorych sa po netuspesnej strel'be z jednotlivych streleckych pozicii lopta
najCastejSie odrdza. Na zdklade prezentovanych vysledkov mozno zefektivnit
pravdepodobnost’ ispesného doskakovania po neudspeSnej strelbe v basketbale ako urcujici,
dolezity faktor vo vztahu k vitazstvu v basketbalovom zipase. Dalej moZno konstatovat
potvrdenie nami stanovenych hypotéz, ato, Ze sledovany stbor (n = 2) sa odliSoval
v odrazoch lopty po neudspeSnych streleckych pokusoch ako vo vertikilnom tak ajv
horizontdlnom odraze lopty po strel’be zo strednych a dlhSich vzdialenosti v basketbale. Na
zéklade tychto skutoc¢nosti, méZeme konStatovat’, Ze odraz lopty po netdspesnej strelbe sa
odliSuje v zavislosti od hra¢skej pozicie v basketbale.
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