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Abstract:
The main aim of this study was to understand which kinemat
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of the kick. Data were
iple regression analysis, we
the selected criteria (speed of
as concluded that two variables

male athletes (age: 21 £ 0.6 yrs; body mass: 53.7 £ 7.20 kg; bo
local football club. Each participant performed three kicks wi
video recorded with a camera (Sony) positioned perpendicular
collected by analyzing the video recordings of each kic
determined the correlations between the prediction var
the ball; p = 0.01). On the basis of the regression coeffic
significantly contributed to the speed of the ball: speedTt the foot of the kicking leg at the time
of contact with the ball (p = 0.01) and the distance between the angle support leg and center of
the ball (“foot posterior displacement”) (p = 0. “order to achieve the best possible technical

Introduction:
Variations of
medium and long.di

ocity (Ismail et al., 2010).
instep soccer place Kick is one of the most analyzed kicking actions in soccer (Dorge
et al., 2002). Considering its complexity, application in the game, multiple advantages, and the
desire for the best possible technical performance, the instep kick is the subject of much research
that has involved all levels of players, from youth athletes to experienced professionals (Ismail et
al., 2010; Barfield et al., 2002; Shan and Westwrhoff, 2005; Reilly, 2003; Kellis et al., 2004).
Biomechanical techniques are important tools for many sport disciplines, but, in soccer, they are
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particularly useful for defining the characteristics of skills, improving mechanical effectiveness
in execution, and identifying factors that influence successful performance. Knowledge and
understanding of biomechanics can enhance learning and performance of sport-specific skills
(Ismail et al., 2010; Amiri-Khorasani et al., 2010). Specifically, systems for the kinematic
analysis of human movement provide precise measurement of values and parameters of athletes’
movements during performance of any sport technique. Understanding of the biomechanics of
kicking in soccer is important for monitoring and correcting performance dur ini
process (Meamarbashi and Hossaini, 2010). The speed of the ball in an instep
several factors, including speed of the foot of the kicking leg before conta
posture at the moment of kicking the ball, length of the run up to the ba
et al., 2002; Stankovic et al., 2004; Meamarbashi and Hossaini, 2010; Do

Very few studies of the instep kick have been conducte ers This is the
reason for choosing this movement for our analysis. The aim of thi 0 establish which
kinematic variables significantly increase the speed of the’ e instep kick. The
information gained through this research will cont ng a more efficient
movement for the instep kick in soccer. Finally, our ericourage a faster and more
efficient training process for the instep kick for yout layers, which will lead to an
efficient application of the technique in more plex sk
Material and Methods:
Participants:

The study sample comprised Players. The average age of the part|C|pants
was 21 = 0.6 yrs, body mass: 53.7 ;
performed three full-force kic ith the d
should have an experience of i
and without any condition that
consent for participati
Variables:

Five vari
were considered

| testing was conducted out door. The participants wore outfits that complied with the
conditions of testing. The participants performed a 15min warm-up, which consisted jogging,
jumping, dynamic stretching and exercises with a ball. Testing commenced at the end of the
warm-up.
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The participants began the test by kicking with the dominant leg. Each kick was
completed three times. The subjects rested for one minute between kicks, in order to prepare for
the next kick. Each kick ended with a three-step run that started within 4 m from the ball and was
at an angle less than 45° to the goal. The kick was performed at a distance of 10 m from the goal.
Each kick was recorded by a high speed camera (Sony) that were positioned perpendicular to the
plane of the kick. The testing space was calibrated. The cameras had a frequency of 100 fps.
Statistical Analysis:

Multiple correlation analysis evaluates prediction of one criteria va
defined group of prediction variables. Multivariate regression analysis
correlation (R) and B coefficients, which are fundamental standardize
regression. The multiple correlation coefficients express the streng
group of predictors and criteria variables; it rates the value o
variables in the prediction of one criteria variable. Each of
system has its own [ coefficient. The higher this coefficient
the prediction of the criteria variable. The B coeffici
coefficient because it shows separate contributions of
variations of the group of predictors and the criteria varia
Results:

Within the applied regression analysi
of kinematic parameters. The criteria variab
attempt and it was expressed in m/s.
1. On the basis of our results, the reg
= 0.690. The coefficient of
variability and was a joint
equalled 0.476.

m of prediction
in the prediction

to the partial correlation
ables in defining common

‘the independent variables included the evaluation
esented as the speed of the ball for each
regression analysis are presented in Table

Table No: 1
Regression Analysis

Model summary ANOVA
Model Coefficient  Significance
B Standard Error R Rz Standard Error F p
Constant 4.130 0.000 0.690 0.476 1.827 16.371  0.000
SD -2.130 0.042

The values of the B coefficients were calculated for each of the steps of the regression
analysis. Analysis of the individual impacts of predictor variables to the criteria revealed that one
variable offered a significant portion of the prediction of the characteristic of the dependent
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variable. SD was the variable, along with the partial correlation with the dependent variable, that
had a statistically significant impact on the prediction of the dependent variable.

Table 2 presents the mean values of the variables, SD, and Vhall, as well as the
coefficients of correlation between these independent variables and the dependent variable (the
speed of the ball).

Table No: 2
Mean Standard Deviation V Ball
SD (the distance from the support leg to the ball) 12.11 5.43 r=-.316
V Ball (velocity of the ball) 26.82 3.72

Discussion:

Our results clearly demonstrate that the velocity
position of the support leg when performing the kick (Ta
distance between the ball and the support leg contributef
to the creation of a high force impulse and, at the sa
compression and restitution (Opavsky, 2000; Droge e

viarily depends on the
Specifically a smaller
peed of the ball. This is due
n increase in the phases of
Asai et al., 2005). Dorge et al.
. d a high angular velocity (28.1 rad/s)
led to a high coefficient of restitution (CO where a larger COR means a higher

coefficient of elasticity of the ball and thus, a higher ball speed. Additionally, Asai et al. (2005)
explained that a high force impulse ( 0.33 kg m/s) was associated with a high speed
of the foot (23.12 + 1.03 m/s) ed of the ball (25.44 + 0.76 m/s). Hussain and
Arshad Bari (2012) defined a, on between the speed of the foot and the speed of
the ball (r = 0.94). Further, is”et al. (1998) stated that a high angular speed was

positively correlated w

efficients reported (r = —0.316) show that a large distance between
r of the ball results in a lower speed of the ball (similarly, a small
rt foot and the center of the ball results in a high speed of the ball).

achieved speed
the support foot

y, 2000; Shinkai et al., 2009). Andersen et al. (2008) reported that the coefficient
as highest at the lowest acceleration of the foot (11.9 m/s), when the force
s closer to the center of the ball. Conversely, the highest acceleration (16.1 m/s)
occurred when the force impulse was directed farther away from the center of the ball.
Technically advanced players firm the kicking leg to the body at the moment of kicking
the ball and, therefore, increase the amount of body mass that participates in the kick (Opavsky,
2000; Reilly, 2003). Despite other factors and variables, we acknowledge that the technical
quality of the player is important in achieving an efficient kick. Shan et al. (2012) defined the
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connection of kinematic parameters with the speed of the ball based on biomechanical modeling
of the entire body. The correlation coefficients for novice, advanced, and professional players
were 0.754, 0.913, and 0.951, respectively. The correlation coefficients for novice, advanced,
and professional female players were 0.728, 0.911 and 0.953, respectively. As previously stated,
alterations in positioning of the support leg relative to the center of the ball contribute to different
speeds of the ball. Positioning of the support leg is conditioned by the swing angle.

different swing angles and different positions of the support leg result in differ
Some research showed that a swing angle of 45  generates the maximum
(Isokawa and Less, 1998). Scurr and Hall (2009) reported mean va
positioning of the support leg and achieved speed of the ball at differen

11.3£9.1cm, V ball 34.47 + 2.12 m/s).

Length of the final step in the swing determines acce
and can significantly impact the speed of the foot and,
et al. (2010) determined that substantial decelerations ep were correlated with a

 contributes to the acceleration

of the open end of the kinetic chain and, as
the ball is also largely impacted by the
Maruyama (2007) explained that the speed o
kick the ball was closer to the cente
force 1200 N) resulted in an average
natural position of the body foot allo
high speed of the ball, unl

he kicking leg because the force (impact

m/s; ball speed 28.0 +

On the basis of
support foot that ca
observati t a hig

speed of the ball is achieved if the support foot is positioned closer to the
ering, 2006).

tudy suggests that there was one factor that contribute to increased speed of the ball
ick in soccer, i.e. positioning the support leg as close to the center of the ball as
possible what allows the ball to be kicked with a large surface area of the foot that was close to
the center of the foot.

Our conclusions were based on the correlations between observed kinematic parameters
and the speed of the ball. Therefore, for a soccer player to successfully adopt this technique,
he/she must pay attention to the technical elements presented in this paper.
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