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The correlation between the kinematics variables and the performance of
the basket to support on the parallel bars in gymnastics
Dr.Qasim Mohammed Sayah_Assistant teacher: Hayder Ahmed Majeed
Assistant teacher: Mohammed Naser Mften

University of Basra: Department of student activities
Mail: gasimsayah@yahoo.com - haderahmed8888@gmail.com -Mohmmaed62@gmail.com
Directorate of Education Maysan: Nooh Primary School

The aim of the research is to determine the predictive value of

kinematics' parameter variable value affecting performance. The

research was conducted on the sample of seven players the participants
in the competitions of Irag clubs in 2018 of the competition the
gymnastics and analyzed the best performance in the competition. The
sample of variables presented 43 Kkinematics parameters variables (as
predictor variable system) and one variable effective performance (as
criteria variable). The camera used for this study was Sony's standard
HDR CX-200. The camera frequency was 60 frames / second HD video
quality the camcorder was mounted on a tripod stand at a vertical height
of 1.75m from picking up the work on the Parallel bars and at a distance
of 10m to pick up the work on the Parallel bars. The collected data were
analyzed by kinovea software (08.25). These data statistically analyzed
by multiple linear regression using (SPSS version 19). we obtained that
the coefficient of multiple correlations (R) of predictor set of data with
criteria variable performance( 0.90%, 100%, 100%, 100%, 100%). We
assume that the results of the research can help further planning and
programming of education, curriculum and training. We derived the
independent variables, AVTR3, AVSH1, SH4, AVSH3, and T1 with
stepwise method. From during input results of 43 variables were set as
independent variables to explain the performance the estimated equation
of the regression line representing the relationship between the
performance and AVTR3, AVSH1, SH4, AVSH3, T1 is that:

PER = 8.602 +0.041 AVTR3 +0.033 AVSH1-0.010 SH4 + 0.002

AVSH3 - 0.079T1
Keyword: Basket to support, kinematic, predictive.
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1- Introduction

Gymnastics has become a very popular sport for women and men with the
attendant increase in the skill level of gymnasts. This increase in skill level is
also accompanied by greater complexity in new skills developed into other
skills. The education and training of gymnastics skills depend on a set of basic
principles derived from the theories and laws of science related to the
performance of the player or learner, which helps to provide sufficient capacity
for education and training. The scientific analysis to rationalize the essence of
the process of education and training in artistic gymnastics, because of its
continuous development by providing specifications and rigorous technical
performance (technique) and then upgrade it [1]. The gymnastics of sports
where performance motor plays an important role in the evaluation of the
players, this side, on the other hand, the performance of the players level
depends largely on their ability to develop their potential motor to accomplish
the kinetic performance of basic its requirements of what gives them a better
evaluation. Increasing research in the kinetic analysis of a particular type of
movement is increasingly in artistic gymnastics, especially since the information
obtained enables more rational and economic education and the acquisition of
the movement analyzed [2, 3, 4, 5, 6].

Jensen and Hirst [7], Bucher [1],Barhan[8], Agreed each of the study of motor
performance in the field of sport works on the level of achievement. Although
performance is characterized by difficulties related to the complexity of the
variables and the structure of the factors affecting them, the mechanical analysis
of performance is an objective means to evaluate performance and work on its
development or modification it.

Basket to support is an element, which is implemented on Parallel bars in Men's
Artistic Gymnastics, It is a basic movement for learning the advance skill
incorporating kicking and re-drying the grip upper the bars (example Basket to
handstand, Basket to handstand with % turn etc.). Basket to support is an "B"
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"men artistic gymnastics code of point 2017 [9].
Based on the above, the problem and the importance of research in which an
attempt is employed mechanical variables, the greatest influence on the
performance of the basket to support. Because the base of gymnastics points is
changing rapidly so there is an urgent need to provide, basic data that can help
athletes improve their performance by analyzing their movement. To support the

achievement of an easy process of application based on new points.
2- Methodology

2-1 subjects

Seven players the participants in the competitions of Irag clubs in 2018 of the
competition the gymnastics. These gymnasts were selected based on their level
of proficiency in basket to support and they have a level in gymnastics
competitions. All subjects were purposely selected, who had a good command in
the particular skill (Basket to support) on Parallel Bars, were selected as the
subject for the present study and there Arithmetical mean and standard deviation
age, height, weight and training experience was 20+.2.6 years, 163.3x 9.7cm,
57.4+ 7.4kg and 12.6x 2.1 years respectively.

2-2 Analysis contents and experimental procedure
Videography was employed for the kinematics analysis of Basket to support to

on Parallel Bars. The camera that was used for this study was a standard Sony
HDR-PJ10. The frequency of the camera was 60 frames/second with HD quality
of video and the camera was operated about one second before the start of this
operation so as to keep the camera speed constant. The video camera was
mounted on the tripod stand at the vertical height of 1.75m of capturing action
on parallel bars the video camera was placed perpendicularly at center in the line
of the subjects to the sagittal plane at a distance of 10m capturing action on

parallel bars (see figure 1).
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N « 10m

1.75m ] 1.75m

Parallel bar Camcorder

Figure 1: Position the Camcorder

2.3 Events, phases and definitions
Events, events and definitions identified in this study
(Figure 2) (Figure 3).
1) The phases
1) Phase I: From the point where the upper body is parallel to the parallel bar to
the point where the upper bending is maximally bent.
2) Phase Il: From the point of maximum flexion of the hip joint to the point
where both hands are released from the bars.
3) Phase I1I: From when the hands are separated from the parallel bars.
2) The Events
s Eventl: The point where of body is parallel to the parallel bar during
downswing.
s Event2: When the hip is flexed to the maximum after downswing.
s Event3: When both hands are release from parallel bars .
« Event4: When both hands re-grasping back the parallel bars
2) Angles definitions
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1) Hip angle (01): the angle between the femur and the gymnast's body (the line
that connects the hip and shoulder).
2) Shoulder angle (02): the angle between the upper arm and the body of the
player (the line that connects the hip and shoulder).
3) Inclination angle of the body (05): trunk (line connecting the hip joint and
shoulder joint) corner with the X-axis in the front and back directions.

Event l! EventII 1 EventlIll Event IV

» PhaseIll

Phase | «=——— Phase I] «

Figure 2. Phases and events of the overall motion

Figure 3. Definition of angle

2-3 Data processing
Videography technique was employed in order to register the performance of the

subjects on (Basket to support) in the study. Selected kinematics variables four
selected events and three phases of whole skill were analyzed. The selected

events were taken out from the video by using the latest version of kinovea
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software (08.25) was used for digitizing in the data and converting the raw data

into numeric values. The subjects performed the skill with full of control and
with proper technique. One best trail was taken into consideration. The center of

mass was located also by using (kinovea software).

2.4 Statistical analysis
These data were statistically analyzed by multiple regression stepwise method

using Spss version. 19.0. The performance was set as independent variable.
Kinematics variables were set as dependent variables for difference verification
of each factor. The significant level was set P<.05.

3- Results and Discussion

3-4 Results

Table 1 The arithmetic mean and standard deviation of kinematic
parameters.

SQ = Sequence

Abb =Abbreviation

M = Arithmetic mean

SD = Standard deviation
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SQ L Description of variables Abb
1 At -1 (0111171 = s S (- I i - £ i
2 Time In the phase | . 0.05
3 Time in the phase Il T2 S 0.36 0.03
4 Time in the phase IlI T3 S 0.24 0.08
5 Horizontal displacement in the event | X1 cm -9.83 13.04
6 | Horizontal displacement in the event Il X2 cm 0.42 2.52
7 Horizontal displacement in event 11 X3 cm 14.45 17.46
8 Horizontal displacement in event IV X4 cm 6.56 6.95
9 Vertical displacement in the event | Y1 cm 12.37 25.40
10 Vertical displacement in the event I Y2 cm -214.45 | 462.92
11 Vertical displacement in event I11 Y3 cm 32.17 3.40
12 Vertical displacement in event 1V Y4 cm 38.06 25.36
13 Horizontal velocity intheevent 1| XV1 cm/s 17.58 23.84
14 Horizontal velocity in the event Il | XV2 cm/s 33.73 41.26
15 Horizontal velocity inevent Il |  XV3 cm/s -29.29 40.07
16 Horizontal velocity inevent IV | XV4 cm/s 67.81 86.53
17 Vertical velocity intheevent || YV1 cm/s -94.64 79.61
18 Vertical velocity intheevent 11| YV2 cm/s 242.76 34.50
19 Vertical velocity inthe event 11| YV3 cm/s 29.07 81.78
20 Vertical velocity isinthe event IV | YV4 cm/s -39.57 4.57
21 Shoulder angle intheevent I | SH1 degree 53.25 5.82
22 Shoulder angle inthe event Il | SH2 degree 77.91 10.52
23 Shoulder angle inthe event 11l |  SH3 degree 44.55 7.04
24 Shoulder angle inevent IV | SH4 degree 56.25 15.70
25 Hip angle in the event | H1 degree 175.63 24.14
26 Hip angle in the event 1l H?2 degree 35.91 15.30
27 Hip angle in the third event |11 H3 degree 151.99 13.55
28 Hip angle in event IV H4 degree 168.53 29.22
29 trunk angleinthe event Il | TR1 degree 179.41 3.27
30 trunk angleintheeventll| TR2 degree 343.86 17.47
31 trunk angleintheeventlll| TR3 degree 474.74 8.77
32 trunk angleintheeventlV| TR4 degree 477.13 12.41
33 hip angular velocity in the event | | ANH1 degree/s -29.71 28.85
34 hip angular velocity in the event 1l | AVH2 degree/s -288.14 35.75
35 hip angular velocity in the event 11l | AVH3 degree/s 265.43 | 105.42
36 hip angular velocity in event IV | AVH4 degree/s 71.43 39.25
37 | shoulder angular velocity in the event | | AVSH1 degree/s -119.14 36.74
38 | shoulder angular velocity in the event Il | AVSH3 degree/s 152.86 36.91
39 | shoulder angular velocity in the event 11l | AVSH4 degree/s | 106.57- 35.21
40 shoulder angular velocity inevent IV | AVTR1 degree/s 172.29 99.48
41 trunk angular velocity in the event I | AVTR2 degree/s 152.43 23.78
42 trunk angular velocity intheevent Il | AVTR3| degree/s| 281.71 32.35
43| trunk angular velocity inthe event Il | AVTR4 degree/s 119.43 50.32
44 trunk angular velocity inevent IV | AVTR4 |  degree/s 9.86 38.71
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TABLE 2 Model Summary

Model | R R Square Adjusted R F Change | Df1 | Df2 | Sig. F
Square Change
1 0.94% 0.90% 0.87% 40.57 1] 5 0.001
2 0.99% 100% 0.96% 13.67 1] 4 0.021
3 100% 100% 0.99% 17.39 1] 3 0.025
4 100% 100% 100% 744.46 1] 2 0.001
5 100% 100% 100% 7699.38 1 1] 1 0.007

The AVTR3, AVSHL1, SH4, AVSH3, T1 included in the model are described by
0.90 %100%, 100%, 100%, 100% of R2 (0.87%, 0.96%, 0.99%, 100%, and
100% of adjusted R2). The AVTR3, AVSH1, SH4, AVSH3, T1lcan explain the
variation of performance with 0.90%, 100%, 100%, 100%, 100% (see table2).
Because when including the AVTR3, AVSH1, SH4, AVSH3, T1, the coefficient
of determination is 0.90 %100%, 100%, 100%, 100%. The regression model is

statistically significant at the .05 level of significance.
TABLE 3. Coefficients of Performance for the Multiple

Regression Analysis (n=7)

Model Unstandardized Standardized t Sig.

Coefficients Coefficients

B Std. Error Beta

(Constant) 8.602 0.01 12097.952 | ------mmmmm- 0.00
AVTR3 0.041 0.00 2.531 12742.667 | 0.00
AVSH1 0.033 0.00 1.486 7988.198 0.00
SH4 -0.010 0.00 -191 -2863.895 0.00
AVSH3 0.002 0.00 0.071 1608.621 0.00
T1 -0.079 0.01 -0.005 -87.746 0.07

As a result of testing hypothesis about each independent variable on the
dependent variable. The AVTR3, AVSH1, SH4, AVSH3, T1, significantly
affected the performance with significance at less than .001 (t = 12742.667,
7988.198,-2863.895 , 1608.621 respectively p <.001) (see table 4)

We derived the independent variables, AVTR3, AVSH1, SH4, AVSH3, T1,
with step-wise method. The estimated equation of the regression line
representing the relationship between the performance and AVTR3, AVSH1,
SH4, AVSH3, T1 is that:
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Regression Equation

PER = 8.602 +0.041 AVTR3 +0.033 AVSH1-0.010 SH4 + 0.002
AVSH3 -0.079T1

AVTR3, AVSH1, SH4, AVSH3, T1, can estimate as the best factor for
performance with 0.90 %2100%, 100%, 100%, and 100%. The
performance

3-5 Discussion

The successful performance of the basket to support can be predicted based
on five kinematic parameters: phase I: T1, AVSHL1, phase Il1I: AVTR3, AVSH3,
and phase 1V: SH4.

1-T1, AVSH1

The increased angular range of the shoulder joint to convert the horizontal speed

to vertical speed to meet the requirements of the moment of beginning to fix the
angle of the shoulder joint. Increase the angular velocity of the shoulder joint
through the motor transport from the shoulder joint to the hip joint, trunk to
achieve also the motor duty at the moment. This indicates the amount of excess
tide of the joint to reach the maximum height. This is consistent with what Nahid
Anwar Al-Sabbagh[11] and Gamal Alaeddin pointed that one of the foundations
for taking appropriate positions and angles for joint joints in performance is the
maximum length of joints and lengthening of related muscles.

2-AVTR3, AVSH3

The researcher also explains the increase in the rates of angular velocity at the
beginning of the downswing and upswing AVTR3, AVSH3 in this skill and this
moment is the leading role of the speed of rotation as well as the speed and
direction of the individual. The researcher attributed this to the increase in the
amount of torque inertia resulting from the lack of speed of rotation at this event
quantity stimulates and control to take a good position on the parallel bar.

3-SH4

The excess tide in the corner of the shoulders with the sudden fold, which
contributed significantly to the transfer of speed to the rest of the body parts,
especially the head and trunk and legs. In the sense of not approaching the angle
of the vertical position and agrees with what Tony Smith[12] . pointed out that

the approach of the corner of the vertical position means the decline of the
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dynamic component responsible, for the rotational side in the form that

contributes to the completion of the duty.

4- Conclusion and Recommendations

4-1 Conclusion

The conclusions are in the following:
1) The AVTR3, AVSH1, SH4, AVSH3, T1, were significantly correlated
with the performance of vaulting with by (100%).
2) The AVTR3, AVSH1, SH4, AVSH3, T1, can be the best factors to
estimate the performance with (100%).
3) The AVTR3, AVSH1, SH4, AVSH3, Tleffective factors to raise degree
the performance.

4-2 Recommendations
1. Give attention to the kinetic analysis to determine the status of a

gymnast and to develop him through accurate details that are difficult to
observe with the naked eye.

2. Therefore, we can expect if the gymnasts in Irag are making vertical
displacement and angle of the trunk and velocity of the wide during the
performance of skill Basket to support on the parallel bar will increase
their performance. We suggested that the strength and conditioning of
the triceps muscle could help them to do this easily.

REFERENCES

1) Bucher, C, (1983): Foundations of physical education and sport, 9th ed
moshy. Co, saint louis. U.S.A, ,p273.

2) Bruggemann, G.P., Cheetham, P., Alp, Y., & Arampatzis, D. (1994).
Approach to a biomechanical profile of dismounts and release-regrasp
skills of the high bar. Journal of Applied Biomechanics, 10 (3), 291-312.

3) Takei, Y. (1998). Three-dimensional analysis of handspring with full turn
vault: Deterministic model, coaches' beliefs, and judges' scores. Journal of
Applied Biomechanics, 14 (2), 190-210.

4) Yeadon, M. & Brewin, M. (2003). Optimal performance of the backward
long swing on rings. Journal of Biomechanics, 36, 542-552.

368 ol Analor. At 1 agke g ) et A1 Ao Ly Do Aone



20197 : adall 12 : el Aol ) A Al pghs dloee

5) Heng, T. (2007). Kinematical descriptors of circles of short pommel horse
In men's artistic gymnastics. Journal of Biomechanics, 40, S741.

6) Hanin, Y., & Hanina, M. (2009). Optimization of performance in top-
level athletes: an action-focused coping approach. International Journal of
Sports Science and Coaching, 4 (1), 47-91.

7) Jensen, R.,& Hirst, C, (1980): Measurement in physical education

Macmillan publishing co, new york,.

8) Borhan, N.J,(1983): Mechanical linesiology, Mosby. Co, saintlauis,
U.S.A, 1983.

9) Men'’s artistic gymnastic : international gymnastic federation code of
points, new version, 2009 — 2012

10) Velickovié, Sasa & Kolar, Edvard & Kugovnik, Otmar & Madié, Dejan
& Aleksic-Veljkovic, Aleksandra & Paunovié, Milos. (2013). Prediction
of the success of the basket to handstand on parallel bars based on
Kinematic parameters — a case study. 10.13140/2.1.2429.5366.

11) Nahed Anwar Al-Sabbagh, Jamal Alaeddin: Motion Science, volume 7,
1999.p302.

12)Tony smith,(1982):Gymnastics amechanical understanding Britsh,.p45

Wi <

sy — . " sl -
L e Whs \ s

Figure 1 The study skill is performed by subjec
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