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Abstract
An analytical study for some biomechanical variables for the last two
steps and the take-off stages (hop, step and jump) and their relation to

the achievement of triple jump
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The idea of the thesis is summarized by analyzing some biomechanical
variables of the sample members, represented by the advanced players who
are Iraq champions in the triple jump. The problem of the thesis lies in a set
of questions:

- Does the approximate run have a big effect on the take-off stages (hop,
step and jump) performance ?

- Where are the areas of errors for the research sample and what are the
reasons behind the poor achievement of the Iraqi advanced champions?

- Does the thesis' sample have the sense of the dynamic pace in the triple
jump?

- Does the body angles contributing in the take-off stages (hop, step and
jump) have an effect on the achievement?

- Does the torso influence the take-off stages (hop, step and jump)?
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Are there any lost displacements, which have effect on the achievement
of Iraq advanced champions in the take-off stages (hop, step and jump)?
What is the technique followed by the research sample?

Are those in charge of the training process aware of the new studies that
enhance the effectiveness standard of the triple jump?

The study also aims at identifying the following:

Identifying the values of some biomechanical variables for the last two
steps of the approximate run and its relation with the achievement in the
triple jump.

identifying the displacements values for each stage of the take-off
process (hop, step and jump) and the achievement of the triple jump.
Detecting the values of the geometric variables and the height of the
gravity center of the body mass for the take-off stages (hop, step and
jump) and their relation to the displacement of each stage and to the
achievement of the triple jump.

Identifying the values of some biokinematic variables for the take-off
stages (hop, step and jump) and their relation with the displacement of
each phase, and with the achievement of the triple jump.

Identifying the values of some biokinetic variables for the take-off
stages (hop, step and jump) and their relation with the displacement of

each phase, and with the achievement of the triple jump.
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- Detecting the values of the body tilting angles and the lateral deviations
from the initiation line by elevating the take-off stages (hop, step and
jump) and their relation with the the triple jump achievement.

- Identifying the amount of the lost and real displacement for the take-off
stages (hop, step and jump) for the triple jump.

- Identifying the percentages of each stage of the take-off (hop, step and
jump) for the triple jump.

The researcher assumed that:

- There is a significant correlation between some biomechanical variables
for the last two steps of the approximate run in the achievement of the
triple run.

- There is a significant correlation between some of the Goniometric
variables and the height of of the body mass gravity center for the take-off
stages (hop, step and jump) and its relation with the displacement of each
phase, and the achievement of the triple jump.

- There is a significant correlation between some of the biokinematic
variables for the take-off stages (hop, step and jump) and the stages of
displacement and the triple jump achievement.

- There is a significant correlation between the body tilt angles and lateral
deviations from the initiation line by elevating the take-off stages (hop, step

and jump) and the triple jump achievement.
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The researcher used the semi-experimental method using the third type
of correlations. The research sample included triple jump athletes of Iraq
champions advanced category who participated in the 2018 in the individual
games championships, approved by the Iraqi Central Federation of sports.
The research community consisted of eleven players, and eight of them
were selected deliberately and who were nominated for the finals of the
championship out of eleven players, and the ratio was (72,7) from the
research society.

The experiment were conducted by filming in which four video cameras
(CASIO type) were used. The researcher took into account that the filming
locations are within the area of movement to be studied, from the right side
of the jumping area. The first camera was put within the domain of the last
step and the beginning of the hop, beside the jumping board, where the
distance between the camera and the middle of the running area was (5,61)
meters.

As for the second camera, it was put in the middle to cover the entire step
and to make intersection of the second camera with the first and the third
cameras and the distance was (5,61) meters from the middle of the running
area also.

The third camera was put in front of the beginning of the descending area to
cover the start of the jump and to the end of the complete descending, with a

(5,61) meters distance away from the middle of the descending area.
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For the last camera, it was put by the end of the descending area, exactly in

the middle of the running area from the front. It was taken into account that

the axis of the lens should be perpendicular to the level of the motion
domain and at height of (1) m from the ground, for all filming cameras used
in the experiment in order to cover greatest heigh a competitor might reach.

The data were statistically dealt with using the (SPSS) program to obtain

cach of (the arithmetic mean, standard deviation, coefficient of variation,

and correlation coefficient).
The researcher concluded the following:

- The jumpers prolonged the penultimate step and shortened the last step,
which led to a decrease in time for the last step and a decrease in the
kinetic energy and the momentum of the competitor as well. That clearly
affected the speed of the jumpers negatively, which in turn negatively
influenced the achievement of the triple jump.

- The negligence of jumpers and lack of commitment to ideal angles in the
take-off stages (hop, step and jump), especially in the penultimate step,
and the front and rear leaning angles, which clearly influenced the
performance of other stages and the inability to maintain ideal angles for
each phase and this resulted in lengthening the take-off time for the three
stages, and in turn, affected the achievement negatively.

- There appeared to be a long time during the stage of the hop rise due to

the small front and back leaning angles and an evident decrease in the
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gravity center of the body mass, which caused an increase in the vertical
velocity at the expense of the horizontal velocity and this negatively
impacted the performance of the jumpers for the rest of the stages in an
optimal manner and also caused a continuous loss of the horizontal
velocity on the achievement account.

Most of the competitors focused on the hop stage, which influenced the
rest of the stages and the achievement. There was a clear loss of the
kinetic energy of the jumpers due to lengthening the penultimate step and
shortening the last step, which led to the failure to maintain the horizontal
speed required for the triple jump.

The sample members did not adhere to a specific type of technique, as
each competitor performed the triple jump according to his physical and
skill capabilities, 1.e. using an unspecified technique.

The majority of the members, with the strength of the legs and trying to
overcome the weakness in the technique by generating a great pushing
power to improve the take-off stage.

Most of the sample members used the characteristic of strength
distinguished with speed, especially in the hop stage due to the weakness
of the technique of the last two steps in the approximate run, which
influenced the rest of the stages.

The sample members showed clear lateral deviations from the beginning

of the hop stage until the end of the jump, an increase in the angle of
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inclination of the torso, which led to the jumpers' inability to maintain the
correct path and their inability to resume the movement rhythm of the
take-off stages (hop, step and jump ).

- The biggest displacement the sample members showed was for the hop
stage followed by the jump stage and the weakest stage was for the step,
through the lost lateral displacements and the lost displacement before the
ascending board, due to the fatigue associated with the elevation foot in
the hop stage and landing on the same foot in the step stage, which
affected the achievement.

- Through the percentages of the take-off stages displacements for the
sample members, there was similarity between some members of the
sample and the Polish technique, as they relied on it in terms of the speed
in the performance. However, the majority of the sample members had
displacements percentages very close to the Russian style, which affected
the arithmetic means in favor of the Russian style through the statistical
description of the sample.

- As for the step, its percentage was much less than the ideal percentages of
all previous styles, as it does not belong to any school (Russian, Polish,
Japanese), so the researcher concludes that the research sample was a
combination of an approved technique and a second different technique.

The researcher recommended the following:
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- It is imperative for the jumpers not to shorten the last step and that can be
done through good training of the proximity run technique so that the
rhythm of the last steps can not change, and to maintain the horizontal
speed and kinetic energy appropriately for the jump.

- Emphasizing the approach speed in the proximity run to obtain the required
and appropriate speed in the last step.

- Emphasizing the penultimate step, its displacement should be less than the
rest of the previous steps in orde to maintain the horizontal velocity.

- The researcher recommends focusing on the training for all take-off stages
(hop, step and jump) equally without focusing on one stage without
another.

- Emphasis the improvement of front and rear leaning angles (geneometric
variables). The greater the angles are, the more vertical the body center of
gravity is to the ground. This, in turn, reduces the uplift time for all stages
and maintaining the horizontal velocity.

- Reducing the impact and absorption times in the take-off stages(hop, step)
to get good push performance to obtain a suitable jump angle.

- Training to perform a good movement rhythm by not deviating the jumpers
to the side in the take-off stages (hop, step and jump), which has a positive

effect on the biomechanical variables and thus improving the achievement.



- Emphasis the refer of current biomechanical studies put good training plans
according to the mechanical bases of the technical performance of the triple
jump to detect the team's weaknesses.

- Due to the difficulty in performing this activity, it must be emphasized that
other studies should be conducted for each competitor separately because
of their individual differences and to identify their weaknesses as well as
developing corrective programs to improve the performance of each

jumper.



