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Research Summary
Discriminatory indicators of comparative effectiveness of straight smash
performance as a basis for building specific exercises in volleyball

Scientific approach is the basis to reach higher sport levels, and to establish sports
renaissance, where the importance of scientific research lies in its ability to arrive to new
scientific results its important increased when used in the scientific field, to achieve a
sports quantum aims to increase performance effectiveness, develop it to contribute in
upgrading players performance.

Recently attention reverted towards how to apply scientific principles, laws and theories
that have been arrived through reached from natural, physical, mechanical and biological
sciences on human movement in general and on athletes movements in particular, that was
the results of many scientific conferences contributed in opening up new areas for
scientific research, which led to a major development in human motor performance level,
as scholars have stressed that is the right way to find ideal solutions to various motor
performance and skill problems in order to reach it to the best possible ways human system
could be performed with it. That is for greater achievements and highest possible athletic
levels.

Biomechanics characteristics and indicators is a measure of the mechanical
condition of biological system and the changes in it, as it describes human body as a
subject of mechanical movement, when specifying movements system components; this
allows to distinguish between movements of this system and, if it was possible to reach a
kinetic or kinematic property always associated with corresponding improvement in the
proficiency level of skill performance from beginners to high level athletes it can be named
discriminatory indicator.

There are two types of discriminatory indicators: Kinematic and Kinetic indicators,
Kinematic indicators address human movements geometry or geometric description for
these movements, and it make it possible to compare body and body joints measurements
and dimensions, and kinematic characteristics for different athletes’ movements. Related to
these characteristics calculation is athletes’ individual skill performance skills (individual
performance) and discuss what works for their movements optimal characteristics. Kinetic
indicators is responsible for detecting movement mechanisms i.e. its occurrence reasons
and path of changes therein, and it is include inertia, force, and energy characteristics and
indicators

Discriminatory indicators from physiological (muscle) viewpoint is a movement of
the body resulting from the application muscle power emerging through an act (activity) of
muscles and tendons, bones and joints of human body, where they are converting chemical
energy into mechanical energy working to move the body. Therefore muscles could be
considered as body engines, where it considers honest indicator about the possibility of
person ability to intentionally control morphological, physiological, mechanical (motor)"
and customizing it to meet the objectives and requirements of motor skill according to its
designed technical various phases .
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Research problem

Due to importance of discriminatory indicators for comparison effectiveness being
one of indicators types by which it is possible to compare body and body joints
measurements and dimensions and to various athletes kinematic properties (for high levels
athletes , and juniors); it is also considered one of the indicators by which we can study the
amount of development and improvement in skill performance level, Thus what promoted
researcher to study these discriminatory indicators in order to reach objective criteria and
measurements by which we can distinguish skill performance to answer the question : “Is
there deficiencies in training process or in the smash skill performance level itself?”, that is
to improve training process in volleyball.

Discriminatory indicators for comparative usually used when performance is very
complex and diverse as in straight smash in volleyball. It is possible —based on
biomechanics analysis - determine the most logical and ideal performance styles

As far as researcher knows, none of the previous in volleyball addressed
discriminatory indicators for comparison effectiveness in volleyball skill for various levels
of female players. So studying discriminatory indicators for comparison effectiveness of
straight smash performance of for various players levels a problem worthy of study; and
will utilized in training and juniors selection, as well as establishing some applied scientific
basis to improve training process of skill performance (under discussion) and as a basis for
developing specific for straight smash skill in volleyball.

The study is an attempt to identify discriminatory indicators for straight smash skill
performance in volleyball; it is also possible to identify junior level and direct then to the
correct technical track which lead to "Optimization" in performance.

Research problem is evident in the answer to the following question:

"Is it possible to establish specific exercises for straight smash skill in volleyball,
depending on determining discriminatory indicators for comparison effectiveness on
physical, biomechanics, and muscle variables or not?".

Research Objective:

This study aims to "Identify discriminatory indicators of comparative effectiveness
of straight smash performance as a basis for developing specific exercises in volleyball,"
which can be achieved through:

e Determine discriminatory indicators of comparative effectiveness in volleyball as
per biomechanical, muscle, physical abilities, anthropometric measurements) for
volleyball players with distinctive and less distinctive performance.

e Finding differentiation signs based on biomechanical variables, muscle variables,
physical abilities, and anthropometric measurements; to compare the performance
of straight crushing blow for volleyball players with distinctive and less distinctive
performance.

o Establishing specific exercises basis to perform straight smash in volleyball based
on Dbiomechanical variables, muscle variables, physical abilities, and
anthropometric measurements aiming to get juniors to distinctive performance.
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Research Queries:

e What are the discriminatory indicators of comparative effectiveness in volleyball as
per biomechanical, muscle, physical abilities, anthropometric measurements) for
volleyball players with distinctive and less distinctive performance?

e What are the differentiation signs based on biomechanical variables, muscle
variables, physical abilities, and anthropometric measurements; to compare the
performance of straight crushing blow for volleyball players with distinctive and
less distinctive performance?

e What are the specific exercises associated with performance of straight smash in
volleyball based on biomechanical variables, muscle variables, physical abilities,
and anthropometric measurements aiming to get juniors to distinctive performance.

Research procedures
Research Methodology:

Researcher used descriptive survey approach as it suits research nature, as well as
biomechanical and kinematograohy analysis to obtain variables to be studied.

Main study sample:

Sample was selected intentionally and included 10 players of the Egyptian national
team and first-class clubs, Alexandria University team, divided into two groups, each of
players 5 to players, one distinct and other lesser in distinct.

Data collection tools:
The researcher collected data for this study through the following:
e Anthropometric measurements.
e Physical tests.
e Video using computer imaging.
e kinematograohy Analysis using muscle electrical activity measuring device (EMG).
e Using Synchronization principle and EMG device during videography
Statistical work

All statistical work done using SPSS program (ver. 20), the following factors and statistical
measures were calculated and used:

¢ Arithmetic mean

e Standard Deviation

e Alpha Chronbach reliability factor
e One way ANOVA

e Differentiation analysis using (Wilcoxon tst) for comparison of means of two
independent samples
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Conclusions

Within limits of research sample, methodology used, data collecting tools and in

the light of statistical transactions and results presentation and discussion it was possible
to the researcher to conclude the following:

There are statistically significant differences in differentiation analysis between
distinct and less distinct groups, in favor of the distinct group in indicators in physical
abilities test indicators, namely "Legs explosive power, striking arm explosive power,
Back power " Through this abilities it was possible to arrive to the most important
physical tests affecting skill performance, and identify its contribution percentage
during performance of straight smash skill in volleyball.

There are statistically significant differences in differentiation analysis between
distinct and less distinct groups, in favor of the distinct group in the following
biomechanics discriminatory indicators

Biomechanics discriminatory indicators for approach phase: (momentum resultant for
upper arm and heel joints and body COG at the moment of right foot leave ground,
velocity and impulse resultants for upper arm joint , force and acceleration resultants
for body Cog , impulse resultant for forearm joint , and shoulder angular at the
moment of right foot touch ground).

Biomechanics discriminatory indicators for takeoff phase: (velocity, acceleration and
force resultants for upper arm joint, force resultant for forearm joint at the moment of
deepest damping, and impulse resultant for upper arm, body COG and force resultant
for hand joint at the moment of leaving ground).

Biomechanics discriminatory indicators for flight and strike phase: (velocity resultant
for body, forearm, Shank , and foot COG, force resultant for hand, elbow and
shoulder angular at the moment of maximum back swinging for striking arm; and
impulse resultant for heel and upper arm, momentum resultant for body, forearm ,
upper arm, hand , and shank COG, hand angular, angular velocity for elbow, and
angular acceleration for elbow at the moment of strike).

Biomechanics discriminatory indicators for landing phase: (acceleration resultant for
upper arm, impulse resultant for heel and shank at the moment of touching ground)

There are statistically significant differences in differentiation analysis between
distinct and less distinct groups, in favor of the distinct group in muscle
discriminatory indicators resulted from muscle analysis for skill performance (under
study), where it is possible through it to establish suggested specific exercises for
skill performance in order to develop and improve performance. These muscle
indicators are as following:

Muscle discriminatory indicators for approach phase: (average electrical value for
hamstring muscle for left leg, maximum contraction (activity) of gastrocenmius
muscle for right leg, soleus muscle fro left leg, percentage of rectus abdomin for
upper limb , for lower limb both right and left hamstrings, muscle area under curve
of Pectoralis major and intraspinates for upper limb and right leg gastrocnemius for
lower limb).
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. Muscle discriminatory indicators for takeoff phase: (average electrical value for
erictor spinae for upper limb and right leg soleous for lower limb, maximum
contraction (activity) of erector spinaec muscle, hamstring , gastrocnemius , soleus
for right leg, percentage of rectus abdomin for upper limb , for lower limb both right
and left hamstrings, muscle area under curve of right leg soleus, and left leg
quadriceps femoris).

. Muscle discriminatory indicators for flight and strike phase: (average electrical
value for right arm triceps brachii and erector spinae, maximum contraction
(activity) of right arm triceps brachii and latissimus dorsi, percentage of upper limb
rectus abdominis, biceps and triceps brachii, muscle area under curve
infraspinatus, latissimus muscles in upper limb , and in lower limb left leg quadriceps
femoris).

. Muscle discriminatory indicators for landing phase: (average electrical value for
right leg gastrocnemius, maximum contraction (activity) of erector spinae, right leg
gastrtrocnemius percentage of left leg hamstring, muscle area under curve of
infraspinatus, , and left leg quadriceps femoris, gestrocnemius, and soleus).

Recommendations:
Proceeding from the indicated conclusions researcher recommends the following:

. Using differentiation analysis results for discriminatory indicators (physical ,
biomechanics and muscle) related to straight smash in volleyball as a guide to
improve performance level, as it considered indicators to evaluate level of current
skill performance for players in different volleyball teams in in Egypt.

. Using (Winanalysis) and (EMG) and synchronization between cameras, to extract
biomechanics and muscle variables in order to strengthen muscle work related to skill
under discussion, and to use of these variables develop specific training programs for
the skill under discussion to raise performance level.

. Considering discriminatory indicators extracted by biomechanics and muscle analysis
and the most important physical abilities when selecting female juniors in volleyball.

. Using specific exercises proposed by the researcher for skill under discussion to
improve skill performance level of players at different teams, that is due to the
importance of this skill.

. Conducting more research and studies to identify discriminatory indicators of
comparative effectiveness of other volleyball skills to promote players level and
overall volleyball activity level.
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Research Summary
Discriminatory indicators of comparative effectiveness of straight smash performance
as a basis for building specific exercises in volleyball

Researcher: Rasha Abd ELKader Aly Hassan El Gaafry

This study aimed to "Identify discriminatory indicators of comparative effectiveness of
straight smash performance as a basis for developing specific exercises in volleyball,"
which can be achieved through: Determine discriminatory indicators of comparative
effectiveness in volleyball as per biomechanical, muscle, physical abilities, anthropometric
measurements) for volleyball players with distinctive and less distinctive performance;
Finding differentiation signs based on biomechanical variables, muscle variables, physical
abilities, and anthropometric measurements; to compare the performance of straight
crushing blow for volleyball players with distinctive and less distinctive performance; and
Establishing specific exercises basis to perform straight smash in volleyball based on
biomechanical variables, muscle variables, physical abilities, and anthropometric
measurements aiming to get juniors to distinctive performance. Researcher used
descriptive survey approach as it suits research nature, as well as biomechanical and
kinematograohy analysis to obtain variables to be studied. Main study sample was selected
intentionally and included 10 players of the Egyptian national team and first-class clubs,
Alexandria University team, divided into two groups, each of players 5 to players, one
distinct and other lesser in distinct. Researcher used Anthropometric measurements,
Physical tests, Video using computer imaging, kinematograohy Analysis using muscle
electrical activity measuring device (EMG), and Synchronization principle and EMG
device during videography as data collecting tools, from the most important results : There
are statistically significant differences in differentiation analysis between distinct and less
distinct groups, in favor of the distinct group in biomechanics discriminatory indicators for
flight and strike phase (velocity resultant for body, forearm, Shank , and foot COG, force
resultant for hand, elbow and shoulder angular at the moment of maximum back swinging
for striking arm; and impulse resultant for heel and upper arm, momentum resultant for
body, forearm , upper arm, hand , and shank COG, hand angular, angular velocity for
elbow, and angular acceleration for elbow at the moment of strike). And in muscle
discriminatory indicators for flight and strike phase (average electrical value) for right
arm triceps brachii and erector spinac, maximum contraction (activity) of right arm
triceps brachii and latissimus dorsi, percentage of upper limb rectus abdominis, biceps and
triceps brachii, muscle area under curve infraspinatus, latissimus muscles in upper limb ,
and in lower limb left leg quadriceps femoris). From the most important recommendation
were : Using differentiation analysis results for discriminatory indicators (physical ,
biomechanics and muscle) related to straight smash in volleyball as a guide to improve
performance level, as it considered indicators to evaluate level of current skill performance
for players in different volleyball teams in in Egypt, Considering discriminatory indicators
extracted by biomechanics and muscle analysis and the most important physical abilities
when selecting female juniors in volleyball, Using specific exercises proposed by the
researcher for skill under discussion to improve skill performance level of players at
different teams, that is due to the importance of this skill, and Conducting more research
and studies to identify discriminatory indicators of comparative effectiveness of other
volleyball skills to promote players level and overall volleyball activity level.
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