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Summary of the Research

Prediction of Performance Accuracy of Flat Service Stroke By Some |
Dynamic Variables, Anthropometric Measurements and Speed
Strength of Tennis Players

Introduction :

The continuous work is going forward for more increase in
knowledge by studying the kinesiology of the sport man that become
an urgent necessity in front of the great challenge for developing the
multidimension skillful performance in the various sports, the
research in the sports field aims to develop the skillful performance
by facing the training problems that delay the players progress to
wining a championship, tennis as a sport contain many problems due

to increased competition between its players.

Biomechanics share in developing the movement performance
of the tennis player by studying the characteristics of the curve of the
flat serve to improve the technique. The workers in the field of
biomechanics use suitable methods of evaluation to study the
mechanical movement performed by the players with care for the
characteristics of these movement and the conditions of its
movements systems that depend on biological factors of the organs

from the point of the physiological view.

Research problems and importance :
The flat serve is considered one of the attack method in tennis,
and it is the first skill in the start of the game and the first attack on

the opponent, it demand control and mastering from the server
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during performance, as after its performance, he can score a direct

point, for the server to score a direct point from a severe, he must |
master this stroke with all its technical phases to enable him striking
the ball and directing it accurately and quickly to achieve the aim

and win the set and the game.

The flat serve in tennis as a skill demand variable amounts of
strength to achieve the movement work and affect the center of
gravity of the body, so in determining this strength, we have to
return to the dynamic analysis of the sport movement, and also the
standardization of the strength formula and proper distribution and
direction lead to the emerge of the optimal strength that perform the

work successfully.

From the researcher experience in the field of tennis, he
noticed the failure of many players in the flat serve that lead to the
loss of points and so affect the score of the game and the match, the
cause may return to the lack of information about the optimal

technical performance.

Aims of the research :
1- The relationship between some dynamic variables under

investigation and the accuracy of performance of flat serve in
tennis.

2-The relationship between some anthropometric measurements
under investigation and the accuracy of performance of flat serve

in tennis.
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3-The relationship between explosive power of legs and the striking
arm and the accuracy of performance of flat serve in tennis.

4-The percentage of sharing of each of dynamic variables,
anthropometric  measurements, explosive power under
investigation in the accuracy of performance of flat serve in
tennis.

5- Designing a prediction formula for the accuracy of performance

of flat serve in tennis.

Research hypotheses :
1- There is a relationship between some dynamic variables under

investigation and the accuracy of performance of flat serve in
tennis.

2-There is a relationship between some anthropometric
measurements under investigation and the accuracy of
performance of flat serve in tennis.

3-There is a relationship between explosive power of legs and the
striking arm and the accuracy of performance of flat serve in
tennis.

4- There is a difference in the percentage of sharing of each of
dynamic variables, anthropometric measurements, explosive
power under investigation in the accuracy of performance of flat

serve in tennis.
Procedures :

- Method : The researcher used the descriptive approach that suit

with the study nature.
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- Sample : The sample was chosen purposely from tennis players in
age group (16-18 years) in Port Said area for season 1997/1998
and the sample size was (10 players).

- Data Collection tools :

First : The researcher used the 3-D video recording to record the skill

under investigation.

Second : The kinetic analysis using video / computer.

Third : tests and measurements.

Fourth : Computer.

Pilot studies :

The researcher carried out two pilot studies, the first for
determining the suitable tools and apparatuses for the tests and
measurements and for training the helpers and determining the time
needed to make the measurements and tests, the second to know the
camera positions and the players abilities to do the skill under
investigation, and determining the time needed to record the players
trials and exploring any problems that may occur during recording.
The researcher could solve all the problems according to the suitable

facilities.
Statistical analysis :

The data was treated statistically using the computer center in

the center of researches and statistical consultation.
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Conclusions :

According to the research sample, the accuracy of the data
collection tools and from the results, the researcher can conclude
that:

1) The variables of strength in the horizontal direction of the wrist
joint is directly correlated with the sum of the strength on the
wrist joint, the push of strength in the horizontal direction of
wrist joint, push of strength in the vertical direction of wrist joint,
sum of push of strength on wrist joint and the degree of accuracy
of the performance of flat serve in tennis. 4

2) The push of strength in the horizontal direction of the wrist joint
is indirectly correlated with the push of strength in the vertical
direction of wrist joint and the degree of accuracy of the
performance of flat serve in tennis.

3) The most important mechanical variables affecting the degree of
accuracy of the performance of flat serve in tennis are:

- Sum of strength on the wrist joint of the striking hand.
- Sum of push of strength on the wrist joint of the striking hand.

4) The prediction formula on the degree of accuracy of the
performance of flat serve in tennis using sum of strength on the
wrist joint of the striking hand, sum of push of strength on the
wrist joint on the striking hand.

degree of accuracy of the performance of flat serve in tennis = 2.065

+ 0.000015 x sum of strength on wrist joint of the striking hand

+ 0.000028 x sum of push of strength of wrist joint of the

striking hand. '
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5) The whole body length with arm length, trunk length, hand
length, shoulder width, lower limb length, contracted forearm
circumference, arm circumference is directly correlated with the
degree of accuracy of the performance of flat serve in tennis.

6) Some anthropometric measurements was indirectly correlated
with the degree of accuracy of the performance of flat serve in
tennis.

7) The most important anthropometric measurements affecting the
degree of accuracy of the performance of flat serve in tennis are:

- The whole body length.
- The arm length.

8) The prediction formula for the degree of accuracy of the
performance of flat serve in tennis using the whole body length,
arm length are :

Degree of accuracy of the performance of flat serve in tennis = 2.038

+ 0.00081 x the whole body length + 0.0012 x arm length

9) The explosive strength of the striking hand, explosive strength of
the legs are directly correlated with the degree of accuracy of the
performance of flat serve in tennis.

10) The most important physical qualities affecting degree of
accuracy of the performance of flat serve in tennis are :

- The explosive strength of the striking hand.
- The explosive strength of the legs.

11) The prediction formula for the degree of accuracy of the

performance of flat serve in tennis using the explosive strength of

the striking arms, and explosive strength of the legs are :
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Degree of accuracy of the performance of flat serve in tennis = 2.295
+ 0.0035 x explosive strength score of the striking arm + 0.0154
x explosive strength score of the legs.

12) The explosive strength of the striking arms is directly
correlated with the explosive strength of the legs, expired chest
circumference, forearm circumference, contracted arm
circumference, the duration of the essential phase of performing
the skill under investigation, the strength in the horizontal
direction on wrist joint of the striking hand, and the degree of
accuracy of the performance of flat serve in tennis.

13) The explosive power of the legs is directly correlated with the
arm circumference, contracted arm circumference, leg
circumference, and the degree of accuracy of the performance of
flat serve in tennis.

14) The whole body length is directly correlated with shoulder
width, chest width, the strength in the vertical direction on wrist
joint of the striking hand and trunk length, expired chest
circumference and forearm length, arm length and between arm
length and thigh, and the degree of accuracy of the performance
of flat serve in tennis.

15) The forearm length and thigh length is directly correlated with
hand length, shoulder width, and between the lower limb length
and thigh length, leg length and inspired chest circumference,
expired chest circumference, forearm circumference, contracted
arm circumference, dilated arm circumference, thigh
circumference and expired chest circumference, forearm

circumference, contracted arm circumference, dilated arm
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circumference, thigh circumference, and the degree of accuracy of
the performance of flat serve in tennis.

16) The leg circumference is directly correlated with the degree of
accuracy of the performance of flat serve in tennis.

17) The strength in the horizontal direction on the wrist joint of
the striking hand is directly correlated with the sum of the
strength on the wrist joint of the striking hand, and the degree of
accuracy of the performance of flat serve in tennis.

18) The push of strength in the horizontal direction on the wrist
joint of the striking hand is directly correlated with the push of
the strength in the vertical direction on the wrist joint of the
striking hand and the sum of push of strength on the wrist joint of
the striking hand, and the degree of accuracy of the performance
of flat serve in tennis.

19) The push of strength in the vertical direction on the wrist joint
of the striking hand is directly correlated with the sum of push of
strength on the wrist joint of the striking hand and the degree of
accuracy of the performance of flat serve in tennis.

20) The explosive strength of the striking hand is indirectly
correlated with the lower limb strength, the strength in the
vertical direction on the wrist joint of the striking hand and the
degree of accuracy of the performance of flat serve in tennis.

21) The whole body length is directly correlated with thigh length
and the degree of accuracy of the performance of flatservein
tennis.

22) The arm length is indirectly correlated with the shoulder width and

the degree of accuracy of the performance of flat serve in tennis.
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23) The arm length and the shoulder width is indirectly correlated
with the forearm length and shoulder width, inspired chest
circumference, expired chest circumference, forearm
circumference, contracted arm circumference, dilated arm
circumference, and between hand length, lower limb length, thigh
length, leg length, and the degree of accuracy of the performance
of flat serve in tennis. |

24) The thigh length, the shoulder width, the dilated arm
circumference, the push of strength in the vertical direction on the |
wrist joint of the striking hand is indirectly correlated with the leg
length, shoulder width, chest width, inspired chest circumference,
expired chest circumference, forearm circumference, leg
circumference, and between chest width, the duration of the
essential phase under investigation, and the degree of accuracy of
the performance of flat serve in tennis.

25) The push of strength in the horizontal direction on the wrist
joint of the striking hand is indirectly correlated with the push of
strength in the vertical direction on the wrist joint of the striking
hand, and the degree of accuracy of the performance of flat serve
in tennis.

26) The most important anthropometric measurements and the
physical qualities and mechanical variables affecting the the
degree of accuracy of the performance of flat serve in tennis are:

- The whole body length.
The explosive strength of the striking hand.

The arm length.
The trunk length.
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- The push of strength in the horizontal direction on the wrist
Jjoint of the striking hand. ‘
The sum of the push of strength on the wrist joint of the

striking hand.

The contracted arm circumference.

The explosive strength of the legs.

- The strength in the horizontal direction on the wrist joint of
the striking hand.
- The sum of strength on the wrist joint of the striking hand.

27) The prediction formula for the degree of accuracy of the |
performance of flat serve in tennis using some anthropometric
measurements, physical qualities and mechanical variables are:

Degree of accuracy of the performance of flat serve in tennis = 1.998

+ 0.00078 x the whole body length +0.0014 x the explosive

strength of the striking hand + 0.00098 x the arm length +

0.00095 x the trunk length + 0.000088 x the push of strength on

the horizontal direction of the wrist joint of the striking hand +

0.000064 x the sum of the push of strength on the wrist joint of

the striking hand + 0.00087 x contracted arm circumference +

0.00079 x explosive strength of the legs + 0.000057 x the

strength in the horizontal direction on the wrist joint of the

striking hand + 0.00036 x the sum of the strength on the wrist
joint of the striking hand.
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Recommendations :

According to research results and conclusions, the researcher
recommended the following, in teaching the flat serve stroke in
tennis, we must care for :

1- The development of the explosive strength of the striking hand of
the tennis players from 16-18 years.

2- The use of the prediction formula in determining the degree of
accuracy of the performance of flat serve in tennis using the
explosive strength of the striking hand in predicting the degree of
accuracy of the performance of flat serve in tennis.

3-The care for the correlation that was found between the
anthropometric measurements and the accuracy of the
performance of the flat serve stroke in tennis.

4- The care for the correlation that was found between the
mechanical variables for the technical phases that was done
during the performance of the flat serve stroke in tennis.

5- The care for the correlation that was found between the explosive
strength and performance of the flat serve stroke in tennis.

6- Using the prediction formula in determining the level of
performance of the flat serve in tennis using the whole body
length.

7- Using the prediction formula in determining the level of
performance of the flatserve in tennis using the sum of strength
in the wrist joint of the striking hand.

8- Using the kinetic analysis using video recorder and computer to

extract the mechanical variables in making similar researches.
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Abstract
Prediction of Performance Accuracy of Flat Service Stroke By Some
Dynamic Variables, Anthropometric Measurements and Speed
Strength of Tennis Players
The research aims to knowing the most important dynamic variables

and the anthropometric measurements and the explosive strength sharing

in the accuracy of the performance of the flat serve in tennis. The sample

was chosen purposely from tennis players in 16-18 years age group from

Port Said Tennis area season 96/1997 and was 10 players, he used the 3-D

video recording, kinetic analysis using video/ computer, tests, and

measurements and computer in collecting the data in the research.
The most important results was :

(1)The prediction formula in the degree of accuracy of performance
the skill under investigation using tests for the explosive strength
in the striking hand and the legs.

(2)The prediction formula in doing the skill performance under
investigation using the whole body length and arm length.

(3)The prediction formula in doing the skill performance under
investigation using the sum of strength on the wrist joint of the
striking hand and the sum of push of strength on the wrist joint of
the striking hand. .

The most important recommendation was care for developing the
explosive strength of the striking hand of the tennis players from 16-
18 years and use of the prediction formula in predicting the level of
performance of the skill under investigation, and care for the
correlation that was found between the physical qualities,
anthropometric measurements and mechanical variables in the
technical phases of the skill under investigation performance in

learning the skill.
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