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Abstract

Background It is stated that kinetic performance factors are important in the successful execution of accurate kick-

and Study Aim penalties, thus, its offer excellent performance despite a substantial kinetic method change in their
implementation. The aim of the study is to biomechanical analysis of accuracy penalties-kicking
performance for Turkish soccer players.

Material and The study group consisted 15 male students of Turkish Regional Amateur League players (Age: 21.08+ 1.56

Methods years old). Two video cameras placed at optical axes X&Y filmed penalty-kick performance of the subjects.
we analysed the best three scores by video analysis Dartfish 9.0 software. Standard statistical methods
were used for the calculation of mean£SD. the Statistical significance at p<.05 for Pearson product—
moment correlations.

Results Accurate penalty-kicks showed significant positive relationship of knee Pi angle value in backswing,
ball Contact phases, trunk angle value in ball contact with the accuracy at p<.01. Significant negative
relationship of inclination_body angle value, time of foot contact at p<.01, and distance pivot foot&ball
value at p<.05 in the follow-through phase.

Conclusions: Such knowledge should aid in clarify the relationships between variables of penalty kicking during
The performance phases and accuracy. the present preliminary investigation of accurate penalty-kicks
performance indicates Support-leg characteristics demonstrated in knee angle values an important factor
in Backswing, Ball Contact phases with the accuracy of penalty kicking. also, the Foot Contact time and
Inclination_Body angle in that.
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Introduction in soccer is about 80% [15], the importance of penalty

Soccer is one type of sports game [1]. Today, soccer
is becoming very popular throughout the world [2, 3]. It
is a ball sport with many demands on the basic technical
and tactical skills of the individual player [4], namely
dribbling techniques, kicking techniques, and passing
techniques [5]. The soccer kick is considered the most
powerful of the playing techniques [6, 7]. There are many
factors that influence the success of a ball kick, but the
three dominant factors to consider are accuracy, strength,
and swing [8, 9].

In a most studies [10—13], soccer kicks is accounted
the important actions in the game, but a powerful kick
is not always a successful one because accuracy has a
bearing on a kick’s success for goal scoring. Seeing the
importance of the accuracy of ball kicking in soccer
games, research is needed to improve the performance of
soccer players when shooting the ball [14]. Especially the
penalty kick, as the probability to score on a penalty kick
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kicks is underpinned by the fact that the average number
of goals in professional soccer is about 2.5-2.7 [15, 16].
In the following decades, penalty shootout has
become the standard tie-breaking procedure in knockout
tournaments [17]. Therefore, variations of kick penalties
performance become an important factor as a football
player [18]. Since most penalties are predicted successful,
the player taking the kick is usually under great mental
pressure [19], especially facing a goalkeeper who is
might be known to be good, when a penalty miss could
mean the immediate loss of the match. According to the
current rulebook of soccer, laws of the game 2019/20,
“when competition rules require a winning team after a
drawn match or home-and-away tie, the only permitted
procedures to determine the winning team are: (a)
away goals rule; (b) two equal periods of extra time not
exceeding 15 minutes each; (c) kicks from the penalty
mark” [5]. Thus, research examining accuracy in penalty-
kicking in other tasks is also in constant development
[20-22]. Penalty shootouts performance have inspired
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many academic researchers to investigate the issue of
kinetic performance, the accurate in shooting, as they
offer excellent performance despite a substantial kinetic
method change in their implementation [23].

In our opinion, the course of movement of the body
is an important factor [24, 25] in the successful execution
of kick-penalties, besides, there are many principle of
physics in soccer games [26—28]. One of application of
physics in soccer game is when someone kick the ball
[7, 29]. The kicking motion of the ball is included in
the biomechanics [14]. Biomechanics is the main field
of objective research into the mechanical and technical
rules relating to the movement, methods of various kinetic
skills [30, 31]. So an analysis of the biomechanics of
the specific skills that are performed [32, 33] by soccer
athletes permit optimal sports performance [26, 34].
In particular, we address the performance of penalty
shootouts in soccer (biomechanical of penalties kicking)
from this point of view.

The aim of the current study was to biomechanical
analysis of accuracy penalties-kicking performance for
Turkish soccer players. To do so, kinematical variables of
performance, results of accuracy test for penalty-kicking
were determined in these tasks without goalkeeper.
Wehypothesized that, during the performance of penalty-
kicking without goalkeeper, the values of variables
analysed would be increase.

Material and Methods
Participants.
15 male universities students of T . .
urkish egional mateur

L. players (eight right-footed and Seven left-footed)
participated as the subjects in this study (Age: 21.08+1.56
years old, Experience: 10.81£2.09 years old, Body Mass:
68.85+6.89kg, Size: 1.76+0.06 m). To represent a higher
skilled cohort of penalty-kickers, all participants were
competing regularly in competition and performed of
penalties-kick during a match (full forwards, half forwards
and center line players). In addition, all participants were
in good health (no injuries which could alter kicking
performance in penalties) in the previous six months. The
study complied with the Helsinki declaration for human
experimentation and the participants provided written
consent to participate with the condition of keeping
personal data secret like names...etc. Approval to conduct
the study was obtained from the Ethics committee

institute of Physical Education at the Abdelhamid Ibn
Badiss University of Mostaganem, Algeria.

Research Design.

Two video cameras filmed penalty-kick performance
inrectangular frame and capture area 5*4 m, these cameras
were placed at optical axes X and Y. Cameral: canon EOS
700D, video resolution: 4 megapixels (2304x1728 pixels),
recording speed: 25 fps/50fps, 6.5 m perpendicular to the
front plane of the ball, with altitude 0.77 m for Right
Lateral View. Camera2: Fujifilm NINEPIX HS35 EXR,
video resolution: 1808p, recording speed: 25 fps/50 fps,
5m perpendicular to the front plane of the ball, with
altitude 0.9 m for posterior view (Figure 1). The subjects
wore reflective markers to track their motions. Markers
were applied in three places on the lower legs (hips,
knees, and ankle), and Down the neck with the least
possible number of occlusions. In order to measure the
accuracy of the penalty-kick, the players were asked to
kick a ball with their dominant leg towards a football goal
(FIFA regulations; 2.44m high and 7.32m wide) placed
11 meters away (penalty). The video analysis was done by
Dartfish 9.0 software.

The study was conducted on the football stadium of the
Faculty of Sports Sciences at Selguk University in Konya,
Turkey. at 13"45. The weather was; -2°Temperature, 64%
Humidity, 81% cloud cover, 11.3% visibility, 3.4km/h
wind, 1012.0mb pressure, -8° dew point. In the penalty
kick scenario, the subject chooses a space in goal for
kicking penalty (Figure 2), then he tries to kick ball in
space chosen. We have a drip ladder for that: a/ three (03)
points if kick’s the ball into the chosen space. b/one point
(01) if kick’s the ball into any of the side spaces of the
chosen space. Without that, we give him zero point (00).
Every subject performed five (05) trials with the best three
(03) scores recorded for analysis. All kicks were in the
legal position defined by FIFA’s laws.

All data collected by cameras enabled kinematic
computations using Dartfish 9.0 software. The data
provided by the analysis system displayed a two-
dimensional model. The measurements of position vectors
matched the origin of each reflective marker. In this
study, The Variables kinematical were Analysed through
each phase of Soccer penalty kick phases; Approaching,
The Backswing, Ball Contact, Follow-through. Refer to
Figure 3 for shows the variables analysed.

Statistical Analysis: All results were analysed using
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Figure 1. The method chosen to calculate the variables analysed in two-dimensional.
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Figure 2. Spaces chosen for Accuracy penalty-kicking test.
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Figure 3. (a1) Trunk®/ (a2 Pivot foot) Knee® Pi / (a3) Shank® / (a4) Thighs® / (a5 Shoot foot) Knee® Sh / (a6) Inclination
Body’ / (Distance ™); Distance Pivot Foot &Ball / (Time ®); T Beginning, T Back Swing, T FootContact, T Follow-Through

SPSS software (version 20.0; SPSS, Inc., Chicago,
IL) in p value was set at p<.05. We based on Standard
statistical methods were used for the calculation of mean
+ SD. While Pearson product—moment correlations
were used to assess the relationships between variables.
Shapiro-Wilk and Levine were accompanied to analyse
the normality and homogeneity of our total sample.

Results

Descriptive Analysis. The mean, standard deviation,
minimum and Maximum values of variables analysed
during penalty kicking performance are shown in Table
1, that in each phase of Soccer penalty kick performance
phases (The Backswing, Ball Contact, Follow-through).
In addition, the table 2 shows the significant correlations
coefficients between variables analysed in all phases of
penalty-kicking performance and point achievements of
Accuracy test.

The statistical analyse results of the study show that
there are a significant correlations, as follows:

*Accuracy (point achievements). Accuracy kicking
test results shows that there are obvious significant
correlations between the achievements points and
variables of performance analysed in all phases of
penalty-kicking performance; positive correlation of the
achievements points with knee pi angle at level .01 and
with time of back swing at level .05 in the backswing
phase. In the ball contact phase, positive correlation of the
achievements points with trunk and knee pi angles. Also,
negative correlation with inclination body angle and the
time of foot contact at level .01. And with the distance

pivot foot&ball at level .05. In the follow-through phase,
positive correlation of the achievements points with trunk
angle in level .05, and with thighs angle at level .01.

*The Backswing. At level .01, Positive correlation of
Shank angle with the Knee Pi and Sh angles. And negative
correlation of Trunk angle with the Thighs angle.

*The Backswing & Ball Contact. Negative correlation
of the Beginning time with Trunk angle and Distance
Pivot Foot&Ball at level .05, and with Inclination Body
angle at level .01. Positive correlation of Trunk, Shank
and Knee Pi angles in the Backswing and Ball Contact
phases at level .01. Positive correlation of Shank angle
with Knee Pi angle, and at level .05. negative correlation
of Knee Pi angle with Foot Contact Time, and Knee Sh
angle with Inclination Body angle at level .05. also, angle
of Thighs with Inclination Body angle at level .01.

*The Backswing &  Follow-through. Positive
correlation of Trunk, Shank and Knee Pi angles in the
Backswing and Follow-through phases at level .01. and
between Knee Pi angle and Shank angle at level .05.
Negative correlation of Knee Sh angle with Thighs angle
at level .01, and For this last one with Back Swing Time
at level .05.

*Ball Contact. at level .01, Positive correlation of
Shank angle with the Knee Pi angle. and the Inclination
Body angle with the Distance of PivotFoot&Ball.

*Ball Contact & Follow-through. at level .01, Positive
correlation of Trunk, Shank and Knee Pi angles in the Ball
Contact and Follow-through phases. Also, Knee Pi angle
with Shank angle, and the Inclination Body angle with
the Thighs angle.
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Table 1. Mean, standard deviation, minimum and Maximum values of variables

Variables Mean # Std.D Min Max
Points 2.839+1.225 1.000 3.000
The Backswing

T Beginning 1.822+0.906 0.400 4.520
Trunk® 96.80614.420 87.000 106.000
Shank® 94.528+5.433 83.000 111.000
Knee® Pi 144.11149.639 123.000 159.000
Knee® Sh 92.194+18.279 43.000 126.000
Thighs® 73.917+10.691 58.000 109.000
T Back Swing 1.133+0.390 0.560 2.240
Ball Contact

Trunk® 103.88916.735 87.000 118.000
Shank® 78.611+7.256 68.000 106.000
Knee® Pi 133.861+11.041 107.000 156.000
Inclination Body® 65.167+7.284 52.000 77.000
Distance Pivot Foot &Ball 0.272+0.037 0.200 0.340

T Foot Contact 0.133+0.018 0.120 0.160
Follow-through

Trunk® 107.917£10.573 81.000 128.000
Shank® 66.500+£10.627 45.000 102.000
Knee® Pi 128.500+14.328 100.000 154.000
Thighs® 62.389+31.523 10.000 117.000
T Follow Through 0.412+0.209 0.160 0.840

*Follow-through. Positive correlation of Shank angle
with Knee Pi angle, Thighs angle with the time of Follow
Through at level .01. in addition, at level .05 there are
Positive correlation of Trunk angle with Thighs angle, and
Shank angle with time of Follow Through, and Knee Pi
angle with Thighs angle and with time of Follow Through.

Discussion

The results obtained showed the importance of
body kinetic course like an important factor in the
performance of accurate penalty-kicks. And because the
soccer penalty-kick performance is a complex movement
being the result of multiple movements coordination
performing for kicking the ball with accuracy [26]. We
referred to the characteristics in the kinetic performance
and their relationships with the accuracy and coordination
in penalty-kick. And this coordination of the movement
needs stability [14, 35] in kinetic groups [36].

Previous literature in ball kicking, identified that
accurate kickers had greater pelvic tilt and hip flexion [5,
37, 38]. Thus, the players lower centre of gravity during
the penalty-kick, helping to stabilise and balance the
player throughout the kick [29, 39]. This finding suggests
conditioning the support leg to maintain a more flexed
position during kicking may contribute to kicking accuracy.
Increased kick-leg knee flexion is required to ensure the
foot does not strike the ground during the penalty-kick,
with the lower kicking position [6]. This explanation is
partly supported by the knee and trunk angles reported in
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this study compared those reported from [40]. Accurate
kicking requires control and regulation of the kick-leg
motion during the kicking phase [14]. Accurate kicks
were associated with moderately less hip and knee , with
slower knee and shank angular velocities throughout the
kicking phase [41].

In addition, minimal corelations were reported in
hip and pelvis kinematics of accurate penalty-kicks in
this study. Further, in previous literature the players
demonstrated slower foot speeds and shank angular
velocities during accurate penalty-kicks, representative of
a speed-accuracy trade-off [42, 43]. Accurate kicks had
greater support knee flexion, with increased knee flexion
during the swing phase in the kick-leg [44]. Support and
kick leg knee kinematics were found to be associated with
kicking accuracy in all players. Support-leg knee motion
is important for kicking accuracy, supporting previous
findings in kicking [37]. These findings are in agreement
with our results.

Another possible explanation may be that when
kicking over shorter distances players might have
purposely attempted to increase the relative target area
by adopting a flatter ball flight trajectory to improve
accuracy [45]. Also, the mechanism adopted by players
to regulate and control the intersegmental movement
of the kick-leg to optimise foot position during impact,
helping to control the ball flight trajectory in an accuracy
task [46]. It is possible that this represents a continuum of
technique strategy. However, these findings are in contrast



Table 2. The correlation coefficient of variables.
Points
The Backswing KneePi 001**
T Back Swing .046*
Trunk® .003**
Knee°Pi .000**
Ball Contact Distance Pivot Foot&Ball -.026*
Inclination_Body® -.003**
T Foot Contact -.001%*
Trunk® .034*
Follow-through Thighs® 005**
The Backswing
< . L . . o b o .. o TBack
2 Variables T Beginning Trunk Shank Knee® Pi Knee°Sh Thighs .
2 Swing
& & KneePi .006**
2 Knee°Sh .004**
= Thighs® -.004**
Trunk® -.035%* .007**
- Shank® .004** .037*
8 Knee°Pi 037%  .005**
§ Inclination Body® -.005** -.038* -.004**
= Distance Pivot
o0 -.036*
Foot&Ball
T FootContact -.033*
- Trunk® .000**
2 %" Shank® .039* .043*
S % Knee°Pi 511%*
Thighs® -.004** -.030*
Ball Contact
Variables Trunk® Shank® Knee°Pi Inclination_Body*
Ball Knee®Pi 004%*
Contact ) .
Distance PivotFoot&Ball .003**
Trunk® .000**
Follow- Shank® .001** .001**
through  Knee°Pi .005** .000**
Thighs® .004**
Follow-through
Variables Trunk® Shank® Knee°Pi Thighs®
Follow- Knee°Pi .001**
through  Thighs® .039* .071*
T FollowThrough .034* .025* .001**

*Correlation is significant at the P<0.05 level.
**Correlation is significant at the P<0.01 level.

to [42, 47-49], who reported a more extended support
leg knee was correlated to larger foot speeds for kicking
distance. Also in [37, 50, 51] lifting the whole-body
upward through the motion of the support leg (through
knee extension) has been identified as an effective action
to help generate faster foot speed’s through achieving a
more extended kick-leg (and hence a longer lever arm)
during the swing phase .

These inconsistencies may be indicative of different

strategies adopted by players when penalty-kicking
performance for accuracy. Also, these findings may be
indicative that variations in the task constraints leads to
significant changes in the movement pattern required
to complete the task. In addition, this is important as
coaching recommendations may need to be tailored to
the individual rather than applying a theoretical model
of ‘good’ technique. The ball kicking accuracy may be
affected by the positions of the body joints during the
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performance. Thus, we recommend our coaches to focus
on the biomechanical details during penalty-kicking
performance, in order to achieve accuracy in kicking
and goal. As well as a group-based analysis, supporting
previous work in rugby goal-kicking. Future work with
a larger samples should examine if differences exist for
technical method in penalty-kicks performance, and
to determine if results can be generalised or whether
accuracy are made dependent on kinetic performance the
penalty-kick.

Conclusion

The present preliminary investigation indicates where
the use of kinematical analysis technology was effective
in clarifications the relationships between variables
analysed during penalty kicking phases (backswing,
ball contact and follow-through) and accuracy. Support-
leg characteristics demonstrated in knee angle values a
significant positive relationship in backswing, ball contact
phases with the accuracy of penalty kicking. Also, angle
values of trunk in ball contact and follow-through phases.
Accurate kicks demonstrated lower hip and knee flexion.
At the end of follow through, and it is an important factor.
During the ball contact phase, accurate penalty-kicks were
associated with foot contact time and inclination body
angle. Also, with thighs angle in follow-through phase.
In addition, a number of substantial linear relationships

were reported between technical parameters analysed and
accuracy. Many factors of movement course of the body
were found to interact with accurate penalty-kicking,
ranging from a backswing phase, ball contact, kick-leg
swing motion, through to the end of follow through. Also,
our results showed, the gradual decrease in the knee angle
of the support-leg during the performance phases 144.11°,
133.86°, 128.50° in succession, and this indicates a
decrease in the path of the body gravity center during the
performance. This decrease is offset by a gradual increase
in trunk angle during the performance 96.806°, 103.889°,
107.917°. Where it was confined between 81°and 128°.
The researchers attribute this to the increase in the
inclination body angle , as this may be in order to increase
the accuracy degree in penalty-kicking on the sides of
goal. The ball kicking accuracy may be affected by the
positions of the body joints during the performance. Thus,
we recommend our coaches to focus on the biomechanical
details during penalty-kicking performance, in order to
achieve accuracy in kicking and goal.

Acknowledgments
The authors would like to thank the players who took
part in the study for their participation.

Conflict of Interests
The authors have no conflict of interests to declare.

References

1. Mohammad HK, Mohammad KS, Mokhtar M, Mohammad
Z, Fateh Z. Which training improves the ability to
control and manipulate the ball within the goalkeeper
in football? Eur J Phys Educ Sport Sci 2016;2016.
https://doi.org/10.46827/ejpe.v0i0.119

2. Barbieri FA, Gobbi LTB, Santiago PRP, Cunha SA.
Performance comparisons of the kicking of stationary and
rolling balls in a futsal context. Sports Biomech,2010;9:1-15.
https://doi.org/10.1080/14763141003690211

3. Zerf M. Main Goalkeeper versus his Substitute: which
criteria limit the traditional method of selecting the potential
goalkeepers? Pamukkale J Sport Sci, 2018;9:11-22.

4. Tungel A, HarbiLi E, Aritan S. Futbolda Penaltt Vurusunun
Kinematigi: Kaleci Faktoriiniin Etkisi [Kinematics of Penalty
Kick in Football: The Effect of the Goalkeeper Factor]. Spor
Bilimleri Dergisi Hacettepe Universitesi 2019. (In Turkish).
https://doi.org/10.17644/sbd.445220

5. Blair S, Robertson S, Duthie G, Ball K. Biomechanics of
accurate and inaccurate goal-kicking in Australian football:
Group-based analysis. Plos One, 2020;15:¢0241969.
https://doi.org/10.1371/journal.pone.0241969

6. Kellis E, Katis A. Biomechanical Characteristics and
Determinants of Instep Soccer Kick. J Sports Sci Med,
2007;6:154-65.

7. Noguchi T, Demura S, Nagasawa Y. Relationship Between
Ball Kick Velocity and Leg Strength: A Comparison Between
SoccerPlayersandotherAthletes. AdvPhys Educ,2012;2:95-8.
https://doi.org/10.4236/ape.2012.23017

8. Bray K, Kerwin D. Modelling the flight of a soccer
ball in a direct free kick. J Sports Sci, 2003;21:75-85.
https://doi.org/10.1080/0264041031000070994

194

9. Goktepe A, Karabork H, Ak E, Cigek S, Korkusuz F. Futbolda
Penalti Atisinin Kinematik Analizi [Kinematic Analysis of
Penalty Kick in Football]. Selcuk Universitesi Miihendis
Bilim Ve Teknol Derg 2008;23:45-8. (In Turkish).

10.Coloma G. Penalty Kicks in  Soccer: An
Alternative Methodology for Testing Mixed-
Strategy Equilibria. J Sports Econ, 2007;8:530-45.

https://doi.org/10.1177/1527002506289648
11.Lees A, Nolan L. The biomechanics
review. Journal of Sports Sciences,
https://doi.org/10.1080/026404198366740

of soccer: A
1998;16:211-34.

12.Rahnama N, Reilly T, Lees A. Injury risk
associated with playing actions during competitive
soccer. Br J Sports Med, 2002;36:354-9.

https://doi.org/10.1136/bjsm.36.5.354

13.Reilly T. Science and Soccer.
https://doi.org/10.4324/9780203417553

14.Henni AB, Bouabdellah S, Mouissi F, Abdelkader G. The
kinematical analysis of static and dynamic balance variables
and their relationships with the accuracy shooting in
soccer players U16. Int J Sport Exerc Train Sci — IJSETS,
2020;6:97-104.

15.Bar-Eli M, Azar OH, Ritov I, Keidar-Levin Y, Schein
G. Action bias among elite soccer goalkeepers: The
case of penalty kicks. J Econ Psychol, 2007;28:606-21.
https://doi.org/10.1016/j.joep.2006.12.001

16.Baumann F, Friche T, Wedow M. General Ability
and Specialization: Evidence From Penalty
Kicks in Soccer. J Sports Econ, 2011;12:81-105.
https://doi.org/10.1177/1527002510371194

17.Avugos S, Azar OH, Sher E, Gavish N, Bar-Eli
M. The Right-Oriented Bias in Soccer Penalty

Routledge;2003.



. 2021

Shootouts. J Behav Exp Econ, 2020;89:101546.
https://doi.org/10.1016/j.s0cec.2020.101546

18.Csato L. A4 fairer penalty shootout design in soccer; 2018.

19.Jordet G. Why do English players fail in soccer penalty
shootouts? A study of team status, self-regulation, and
choking under pressure. J Sports Sci, 2009;27:97-106.
https://doi.org/10.1080/02640410802509144

20.Csato L, Petréczy D. A comprehensive analysis of soccer
penalty shootout designs. arXiv:2004.09225, 2020.

21.Jordet G, Hartman E, Visscher C, Lemmink KAPM. Kicks
from the penalty mark in soccer: The roles of stress, skill,
and fatigue for kick outcomes. J Sports Sci, 2007;25:121-9.
https://doi.org/10.1080/02640410600624020

22.Lubis J. Anticipation of Penalty Kick to a
Goal  Keeper.  Asian  Soc  Sci,  2014;10:p55.
https://doi.org/10.5539/ass.v10n5p55

23.Del Giudice PES. Modeling football penalty shootouts: how
improving individual performance affects team performance
and the fairness of the ABAB sequence. Int J Sport Health
Sci, 2019;13:240-5.

24.Abdelkader G, Madani R, Bouabdellah S. Kinematical
variables analysis of shot-put activity in para athletics
(class F32/33) and their relationships with digital level
achievement. Int J Sport Exerc Train Sci, 2020;6:65-72.
https://doi.org/10.18826/useeabd.709944

25.Guebli Abdelkader, Reguieg Madani, Sbaa Bouabdellah.
Impact Of The Collision And Push Angles On The
Phases Hop, Step And Jump In The Triple Jump
And Their Relationship To The Stage Of Take-

Off. Eur J Phys Educ Sport Sci, 2018;4:183-9.
https://doi.org/10.5281/ZENODO.1221435

26.Clarys J, Reilly T, Stibbe A. Science
and  Football 1I. Taylor &  Francis;  2003.

https://doi.org/10.4324/9780203474235

27.Hay J. The biomechanics of sports techniques. Prentice-Hall;
1978.

28.Shan G, Zhang X, Wan B, Yu D, Wilde B, Visentin P.
Biomechanics of coaching maximal instep soccer kick
for practitioners. Interdiscip Sci Rev, 2019;44:12-20.
https://doi.org/10.1080/03080188.2018.1534359

29.Goktepe A. KInematic analysis of penalty kick in soccer. J.
Fac.Eng.Arch. Selcuk Univ., 2008;23(3):45-49.

30.Zerf Mohammed, Mokkedes Moulay Idriss, Bengoua
Ali, Bendahmane Med Nasreddin, Guebli Abd-el-Kader.
The Impact of the Techniques and Tactics Appropriate
by the Athletes in Phase Triple Jump and Their
Relationships with the Finale Results. J Sports Sci, 2015;3.
https://doi.org/10.17265/2332-7839/2015.04.004

31.Guebli A, Reguieg M, Sba B, Erkmen N, Holanda FJ
de. The Modern Technology to Stimulate and Improve
Sports  Performance for the Paralympic Athletes.
J Phys Act Sport Soc Educ Heath 2020;3:66-74.
https://www.asjp.cerist.dz/en/article/128311

32.Abdelkader G, Madani R, Bouabdellah S. Impact of the
collision and push angles on the phases hop, step and jump in
the triple jump and their relationship to the stage of take-off.
Eur J Phys Educ Sport Sci, 2018;4.

33.Benelguemar H, Bouabdellah S, Mouissi F. The
kinematical analysis of blocking skill in volleyball and
their relationships with the explosive force of lower
limbs. Int J Sport Exerc Train Sci — IJSETS, 2020;6:73-9.
https://doi.org/10.18826/useeabd.731462

34.Caspersen CJ, Powell KE, Christenson GM. Physical activity,
exercise, and physical fitness: definitions and distinctions for
health-related research. Public Health Rep Wash DC 1974,

1985;100:126-31.

35.Guebli A, Bessenouci HAI, Regiueg M. The Compounds
of Some Variables Kinematics in the Phases of Triple
Jump and Their Relationships with the Finale Results-
An analytical study of the elements of the Algerian elite
team. J Phys Act Sport Soc Educ Health 2018;1:25-31.
https://www.asjp.cerist.dz/en/article/67719

36.Dalton K, Guillon M, Naroo SA. An Analysis
of Penalty Kicks in Elite Football Post 1997.
Int J Sports Sci Coach, 2015;10:815-27.
https://doi.org/10.1260/1747-9541.10.5.815

37.Ball K. Loading and performance of the support
leg in kicking. J Sci Med Sport, 2013;16:455-9.
https://doi.org/10.1016/j.jsams.2012.10.008

38.Dichiera A, Webster KE, Kuilboer L, Morris
ME, Bach TM, Feller JA. Kinematic patterns
associated with accuracy of the drop punt kick in
Australian Football. J Sci Med Sport, 2006;9:292-8.
https://doi.org/10.1016/j.jsams.2006.06.007

39.Johansen BT,  Erikstad MK. A  Preliminary
Analysis of the Importance of Distance, Angle,
and Insight When Soccer Referees Make Penalty
Decisions. Front Sports Act Living, 2021;2: 595703.
https://doi.org/10.3389/fspor.2020.595703

40.Blair S, Duthie G, Robertson S, Ball K. Biomechanics of
goal-kicking accuracy in australian football using an inertial
measurement system. ISBS Proc Arch, 2017;35.

41.Atiyat K, Fattah O. The Effect of Fatigue on Accuracy and
Some Kinematic Variables for Penalty Kick Among First Club
Football players in Northern Palestine. An-Najah University
Journal for Research - B (Humanities), 2021;35(8):30-37.

42.Dorge HC, Andersen TB, S@rensen H, Simonsen EB.
Biomechanical differences in soccer kicking with the preferred
and the non-preferred leg. J Sports Sci, 2002;20:293-9.
https://doi.org/10.1080/026404102753576062

43.Rada A, Kuvati¢ G, De Giorgio A, Sellami M,

Ardigo LP, Bragazzi NL, et al. The ball kicking
speed: A new, efficient performance indicator
in youth soccer. PloS One, 2019;14:e0217101.

https://doi.org/10.1371/journal.pone.0217101

44 Hart NH, Nimphius S, Spiteri T, Cochrane JL, Newton RU.
Relationship between Leg Mass, Leg Composition and Foot
Velocity on Kicking Accuracy in Australian Football. J
Sports Sci Med, 2016;15:344-51.

45.Peacock J, Ball K, Taylor S. The
of drop punt kicking for maximal distance
and accuracy. J Sports  Sci, 2017;35:2289-96.
https://doi.org/10.1080/02640414.2016.1266015

46.De Giorgio A, Sellami M, Kuvacic G, Lawrence G, Padulo
J, Mingardi M, et al. Enhancing motor learning of young
soccer players through preventing an internal focus of
attention: The effect of shoes colour. PLoS ONE, 2018;13.
https://doi.org/10.1371/journal.pone.0200689

47.Andersen TB. Collisions in soccer
kicking. Sports Eng, 1999;2:121-5.
https://doi.org/10.1046/j.1460-2687.1999.00015.x

48.Lees A, Asai T, Andersen TB, Nunome H,
Sterzing T. The biomechanics of kicking in
soccer: A review. J Sports Sci, 2010;28:805-17.
https://doi.org/10.1080/02640414.2010.481305

49 Reilly T, Williams AM, Nevill A, Franks A. A
multidisciplinary ~ approach to talent identification
in soccer. J  Sports Sci, 2000;18:695-702.
https://doi.org/10.1080/02640410050120078

50.Augustus S, Mundy P, Smith N. Support leg action can

impact phase

195



7 PHYSICAL
/ ) () EDUCATION

OF STUDENTS

contribute to maximal instep soccer kick performance: Sl.Inoue K, Nunome H, Sterzing T, Shinkai H,

an intervention study. J Sports Sci, 2017;35:89-98. Ikegami Y. Dynamics of the support leg in soccer

https://doi.org/10.1080/02640414.2016.1156728 instep  kicking. J Sports Sci, 2014;32:1023-32.
https://doi.org/10.1080/02640414.2014.886126

Information about the authors:

Abdullah Arguz; https://orcid.org/0000-0002-0616-2735; abdullah.arguz@stu.kmu.edu.tr; School of Physical Education and
Sports, Karamanoglu Mehmetbey University, Karaman, Turkey.

Abdelkader Guebli; (Corresponding author); https://orcid.org/0000-0001-5314-4903; abdelkader85@windowslive.com;
APSSEH Laboratory, Institute of Physical Education and Sports, Hassiba Benbouali University of Chlef, Algeria.

Nurtekin Erkmen; https://orcid.org/0000-0002-5220-887X; nerkmen@selcuk.edu.tr; Faculty of Sports Sciences, Selcuk
University of Konya, Turkey.

Samet Aktas; https://orcid.org/0000-0001-6857-2599; samet.aktas@batman.edu.tr; School of Physical Education and Sports,
Batman University, Batman, Turkey.

Madani Reguieg; https://orcid.org/0000-0002-8090-0257; reguiegmadani27@gmail.com; SMAH Laboratory, Institute of
Physical Education and Sports, Abdelhamid Ibn Badiss University of Mostaganem, Algeria.

Yusuf Er; https://orcid.org/0000-0002-6490-4880; eryusuf@kmu.edu.tr; School of Applied Sciences Recreation Managemen,
Karamanoglu Mehmetbey University, Karaman, Turkey.

Cite this article as:

Arguz A, Guebli A, Erkmen N, Aktas S, Reguieg M, Er Y. Biomechanical analysis of accuracy penalties-kicking performance for
Turkish Soccer players: Group-based analysis without goalkeeper. Physical Education of Students, 2021;25(3):189-196.
https://doi.org/10.15561/20755279.2021.0307

This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited
http://creativecommons.org/licenses/by/4.0/deed.en

Received: 12.04.2021
Accepted: 27.05.2021; Published: 30.06.2021

196



	Biomechanical analysis of accuracy penalties-kicking performancefor Turkish Soccer players: Group-based analysis without goalkeeper. Abdullah Arguz, Abdelkader Guebli, Nurtekin Erkmen, Samet Aktaş, Madani Reguieg, Yusuf Er
	Abstract
	Introduction
	Material and Methods
	Results
	Discussion
	Conclusion
	Acknowledgments
	Conflict of Interests
	References
	Information about the authors
	https://doi.org/10.15561/20755279.2021.0307


