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Abstract

The aim of the pilot study was to analyse the level of explosive strength of the lower limbs of the shot put
thrower at the preparatory period. The research was realized in preparatory period of annual training cycle
2013/2014. We used one parameter for evaluation: vertical jump - squat jump (SJ). The monitored proband
is a representative of the Slovak Republic in the athletic discipline shot put in senior’s category. The squat
jump (SJ) was measured by the device Myotest PRO (Myotest, Switzeriand). Data were analysed by the
statistical program R-Project. During the preparatory period we detected significant differences in SJ) of the
shot put thrower in individual measurements. The results were calculated according to the model of

regression analysis.
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Introduction

Nowadays, trainers have the opportunity to
innovate the training process through different
devices. Very important factor in the athlete’s
training process is to emphasize the stability of
muscle hypertrophy and intramuscular
coordination. If the athlete is heavy- duty we can
expect positive transfer from his training to his
performance it means that we can detect
improvement in the performance (Wilson et al.,
1993; Young, 1993; Zatsiorsky, 1995; Wilson et al.
1996; Baker, 2000; Young, 2001; Sweet et al.,
2003). Zatsiorsky et al. (1981) presented that the
athletic performance in the athletic discipline shot
put depends mostly on the production of muscle
strength. The authors Wilson et al. (1993); Foster
(1998); Stone et al. (2003); Stone et al. (2004)
realized the research in which they focused on
fitness programs in athletics. They stated that the
systematic application of strength exercises could
be helpful for development of maximal strength of
lower limbs. Many authors (Dapena, 1989; Foster
et al., 2001; Kawamori- Haff, 2004) stated that
muscle strength is considered as the factor which
influence the sports performance the most it is also
inevitable and very important element in athletic
throws. That is why it is important to improve it in
the athletic discipline like the shot put (Cook,
2006). Gassner (1994) recommended that the
trainers should innovate the training process by
using of optimal techniques and movement
patterns which develop the strength of the lower
limbs which is very specific for athletic throws. The
authors recommended that the athletes to develop
their neuromuscular factors because it develop
their physical skills and abilities. Some tests in the
shot put are specially focused and oriented on the
detection of the level explosive strength of the
lower limbs. Vanderka (2013) presented that the
squat jump is one of the best diagnostic test for
evaluation of the explosive strength of the lower
limbs.

Material & methods

Characteristics of the proband

The experimental ensemble consisted of proband
(n=1, age= 24, high= 195.6 cm, weight= 116 kqg)
who is a representative of the Slovak Republic in
the shot put of the senior s category. He ended his
studies at Department of Physical Education and
Sports at Matej Bel University in Banska Bystrica,
Slovak Republic. The proband was born in 1991. He
has been interested in athletics for eight years and
he has been practicing the shot put for six years.
He still participates in international competitions
(World Championship, European Championship).
The proband achieved 20 position in The European
Athletics U 23 Championships in Tampere and he
achieved 5™ position in European Team
Championshipin Riga. He is a multiple champion of
Slovakia in shot put a he’s personal best is 18.25
m in shot put.

Organizing

The research was realized during the preparatory
period. The preparatory period lasted from 4
November 2013 to 28 January, 2014,
Intraindividual monitoring was divided into three
mesocycles. Each mesocycle consisted of 4 week's
microcycle. The research was realized in military
sport centre Dukla Banskd Bystrica in the sport
hall. During the preparatory period, we examined
proband’s changes in the level of explosive
strength of lower limbs through the test - squat
jump. The proband was tested each Monday once a
week during the whole preparatory period at 3:30
PM.

Measuring procedure

The explosive strength of lower Ilimbs was
measured by the test: squat jump through the
device Myotest PRO (Myotest, Switzerland). The
proband performed 2 maximum squat jump (SJ).
The result of measurement was the height of squat
jumps in cm with accuracy of 0.1 cm.
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The test was performed after the warm up. The
proband was acquainted with the right realization of
the squat jump and he realized training tests before
the measurements.

Data Analyses

In present study we used model of regression
analysis. We tried to express the best curve which
presented a general trend of the data. We used a
line chart to express the graphical representation of
regression models. We present basic descriptive
characteristics, characteristics of central tendency
and dispersion characteristics: arithmetic mean (x),
standard deviation (s), the minimum measured
values (Min) and maximum measured values
(max), the regression equation, (the value of R?, L)
and 95% confidence intervals of the means. The
statistical significance of regression is assessed on
a significance level of 0.1 the normality is assessed
on significance level of 0.05. We used the statistical
software R-project for statistical evaluation of
measured data. We used also interactive diagram
for better visualization.

Results

We detected significant differences from the
statistics” point of view in the test of maximum
squat jump (SJ). The significant differences were
detected in individual measurements of the
proband. The nonlinear regression model with an
exponential function is the best model how to
estimate the measured data. The significance of
this model is at the level of 0.05 while the data are
enough estimated by the model (R? = 0.4252). The
regression model of measured individual data of the
height of SJ are statistically significant on the level
of 0.05 (figure 1). The thick line represents
exponential curves that estimate input data and we
also present regulation of the exponential function.
The dashed lines around are the low and the upper
boundary lines of 95 % confidence interval for the
regression curve. The diagram compares the height
of the squat jump in mesocycles.
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Figure 1 Comparison the height of the vertical
squat jump (SJ)

The mean value of the individual mesocycles has an
increasing and growing tendency. The variances in
mesocycles are very different. The smallest
variability of the squat jump 's values was detected
in the 2nd mesocycle. We can monitor oscillating
development of the squat jump 's height according
to measured values. In the individual mesocycles
we observed increasing and growing development.
The lowest value (35.1 cm) was detected during
the third microcycle, while the highest value (46.0
cm) was detected during the last (11") microcycle
what is evaluated as very positive fact. The
performance increased because of the approaching
of the racing period (Figure 2).
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Figure 2 The regression model for the height of
the vertical squat jump (SJ)

Discussion

The study presents that the proband showed
significant better performance by the impact of
training load and adaptation of the organism to the
training load in the squat jump test. The training
process which proband absolved during the
preparatory period was efficient in terms of
training s effectiveness. We detected statistical and
significant changes in squat jump test. We
examined significant differences between the height
of the jumps in individual measurements on the
level of 0.05 while the data are enough estimated
by the model (R? = 0.4252). Vanderka (2013)
presented that the difference between realized
jump from isometric half squat was always on the
level of 0.01 and higher significant level. They
detected significant higher values (p < 0.05) from
isometric half squat (difference 99 W, about 10 %)
and even higher in the countermovement jump test
(164 W, about 16 %, p < 0.01) when comparing
with the jumps from sitting position. Zemkova,
Hamar (2004) did not detected any significant
differences in the heights when examining the
jumps from the half squat without supplement load
(the height of the jump from static position and the
height of the countermovement jump). . Students
achieved 37.7 cm vs. 39.5 cm; volleyball players
43.8 cm vs 45.9 cm (Zemkova - Hamar, 2004).
Vandova et al. (2015) compared the relationship
between the chronotype and the countermovement
jump.
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They did not detected any significant difference (p
> 0,05) in the morning/ evening performance in
the test of countermovement jump. Baked (2006)
presented that the largest growth could be
achieved if we would train pulling components of
the muscle. Fatouros et al. (2000) stated that the
plyometric training programme and the strength
training program have impact on vertical jump’s
performance and their combination caused the
biggest improvement in the vertical jump.

Conclusion

According to results we can state that in the
parameter of the squat jump s height we detected
positive increase and growth in all measurements
of the height which we connect with sufficient
adaptation on the load. It is confirmed by the
regression curve which presents the increasing
tendency of the jump. The levels’ changes of the
explosive strength of lower limbs were changed
during the whole period in which we detected
decreasing as well as increasing tendency.
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