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Introduction and Significance of Research

The world has witnessed significant scientific and technical progress in the application of modern
scientific and technological foundations in the sports field. This progress has contributed to raising
the scientific level in general and the sports level in particular. This is evident in many sports,
including volleyball, which has seen substantial development in the way it performs and
implements its offensive and defensive skills. This development is due to the positive application of
many sciences, such as physiology, anatomy, training, and other aspects of physical education (Al-
Dulaimi and Dhanoun, 1991).

The study and analysis of these skills from their physiological aspects help in achieving accurate
and objective results that enhance skill performance. Among these offensive skills is the Spike Skill
in volleyball, which is the primary offensive weapon in modern volleyball. This skill is crucial
because of its impact on the defensive formations of the opposing team, preventing the ball from
reaching the prepared player easily or securing a direct point. Reaching the upper levels of
performance requires knowledge of the variables that contribute to mastering the skill,
understanding the exact details of the movement and its causes, and executing the movement with
economic effort (Aref, 2014).

One of the key requirements for improving performance in the sports field, and a main concern for
coaches and specialists in volleyball, is to find advanced and modern educational methods. These
methods should contribute to enhancing the physical, skill, functional, and motor capabilities of
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volleyball players, especially in offensive skills. The perfect crystallization and mastery of offensive
technical skills by players during the game force the opposing team to resort to defense, particularly
when the skill in question is the Spike Skill in volleyball. This skill is one of the factors that affect
the opposing team, allowing the attacking team to score a point with less effort and without
reaching the stage of fatigue, which could otherwise impact performance levels.

The game of volleyball is one of the anaerobic sports that differ in nature from many other team
sports in terms of its fast rhythm and the sequence of motor performances exchanged between
defense and continuous attack throughout the match. Volleyball is characterized by speed, strength,
and endurance of performance. Players continuously transition from defense to attack and vice
versa, performing various skills such as passing and continuous jumping movements during the
execution of all types of spike skills, and rapidly returning to defense. Additionally, players perform
muscular work with maximum strength and speed, despite the fatigue resulting from lactic acid
buildup in the muscles. This requires continuous energy consumption during the match and energy
compensation to sustain performance effectively throughout the match duration.

Therefore, it is essential to study the variables that may be affected by continuous performance over
a long period and maximum effort. Among the most important variables are those related to the
electrical activity of muscle groups involved in the motor stages of the spike skill, from the
momentary push at the moment of uplift. To study the essential aspects of the requirements of
motion, we must avoid subjective estimates in evaluating movements. Scientific sources emphasize
the importance of studying aspects related to movement time, force, distance, trajectory of the
center of gravity, and body mass.

Biochemical indicators of the body must also be identified both at rest and during high-intensity
physical exertion throughout the match, whether in laboratory settings or on the field. This involves
studying the diversity and changes in responses that occur as a result of physical effort during the
match rounds. One of these indicators is the level of blood acidity, which is directly affected by the
intensity of physical exertion. This, in turn, leads to an increased buildup of lactic acid in the
muscles, exceeding the rate of its elimination and resulting in high blood acidity.

Hence the importance of research lies in identifying the impact of high intensity physical effort on
the electrical activity of the muscles working on the knee joint and the level of blood acidity and
what is the relationship between them and the level of performance accuracy of the spike skill and
since the study of physiology is linked in most of its laws and measurements using laboratory or
field devices and requirements to achieve correct and accurate measurements so require the
adoption of devices that are compatible and objective work so that they lead to reaching the goal to
be studied.

Research problem:

Through the observation of the researchers of the training units and matches for volleyball players
and the fact that the researchers are part of the volleyball players of the Gilgamesh University team,
they found a clear impact on the level of performance after a period of the beginning of the training
unit or match, especially in the case of continuity in the performance of the spike skill, and this is
what prompted researchers to research this topic as a problem worth studying.

Where the problem of research is summarized in the nature of the effort made by volleyball players,
especially in the skill of overwhelming beating through the speed of the course of play, which may
not be stopped only for several seconds, as well as the rapid transition from the state of attack to
defense and vice versa, which in turn forces the player to give his maximum energy, which may
lead to many physiological changes and biochemical changes within the blood, which in turn may
affect the level of performance for the players, This prompted the researchers to study the effect of a
metered physical effort of high intensity that simulates what happens during the course of the match
and the training units of anaerobic events on some variables of electrical activity and biochemical
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variables of blood in order to identify the relationship between these variables and the accuracy of
the performance of the Diagonal Spike.

Research Objectives:
The research aims to:

1. Identify the extent of the effect of high-intensity physical effort on some variables of electrical
activity of the players of the spike skill of volleyball for the Gilgamesh University team.

2. Identify the extent of the effect of high-intensity physical effort on the level of lactic acid for the
players of the spike skill of volleyball of the Gilgamesh University team.

3. Identify the extent of the effect of high-intensity physical effort on the level of blood acidity of
the players of the spike skill of volleyball of the Gilgamesh University team.

4. ldentify the extent of the impact of high-intensity physical effort on the level of accuracy of the
performance of the Diagonal Spike of volleyball for the Gilgamesh University team.

5. Identify the relationship between some variables of electrical activity and biochemical variables
(lactic acid, blood acid level) and the accuracy of the performance of the Diagonal Spike before
the effort and after the effort of the players of the Gilgamesh University team.

Research hypotheses:

1. There are statistically significant differences in some variables of electrical activity between the
results of measurements before the effort and after the effort.

2. There are statistically significant differences in the level of lactic acid between the results of the
measurements before the before the effort and after the effort.

3. There are statistically significant differences in the level of blood acidity between the results of
pre-stress and post-stress measurements.

4. There are statistically significant differences in the level of accuracy of the performance of the
diagonal spike skill between the results of measurements before the effort and after the effort.

5. There is a correlation between the results of some electrical activity variables and biochemical
variables (lactic acid, blood acidity level) and the accuracy of the performance of the diagonal
spike skill.

Research Areas:
Human field: Gilgamesh Volleyball Team players 2023-2024.

Spatial field: The closed hall of the Faculty of Physical Education and Sports Sciences - Gilgamesh
University.

Temporal Range: From 5/4/2024 to 5/5/2024
Chapter Two

Theoretical studies

Physical effort:

There are two types of physical effort, namely aerobic effort, which depends on the production of
energy necessary for its implementation on oxygen, while the second type of effort is anaerobic
physical effort, which does not depend on oxygen in energy production, but energy is produced in
the absence of oxygen (Al-Hasso, 20011, p. 4)
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Anaerobic effort:

It is the load on the human body, which is the anaerobic system that controls the supply of energy to
the human body, as the anaerobic capabilities during which energy is produced without relying on
oxygen, which in turn quickly leads to fatigue, where the anaerobic effort can be divided according
to energy production systems into two types:

1. Anaerobic Phosphagen System
2. Lactic anaerobic system. (Othman, 2005, pp. 17, 28)
First: Anaerobic Phosphagen System:

This system is fast in energy conversion, and is considered one of the fastest energy systems in
general, as this system occupies great importance as a source of energy for short and high-intensity
physical work that requires a large amount of energy in a very short period of time, such as fast
running, weight lifting or resistance training, and despite that, the Phosphagen System provides
energy for a relatively short period of time and this system is very active at the beginning of each
training, regardless of its intensity ((William et al) Al, 2012, p.32 (2005, p1567-1573, Grassi)

Muscle cells contain another molecule as a source of high energy known as phosphocreatine or
creatine phosphate (PCr), and when this compound splits, a large amount of energy is released as
the enzyme creatine kinase (CK) releases this energy by separating creatine phosphate into creatine,
inorganic phosphate and energy, and the process of this simple pathway involves the transfer of
inorganic phosphate (Pi) from creatine phosphate (PCr) to adenosine diphosphate (ADP), which
leads to the production of adenosine triphosphate ( ATP), due to the energy released from the
breakdown of Phosphocreatine (PCr) (Kenney & al, 2015, p, 57).

It is known that the amount of ATP stores in the muscles is very small, as it is approximately 0.3
moles in women and 0.6 moles in men, so the energy generated by the ATP-PC system is limited,
for example, if a player runs 100 meters at full speed, the ATP-PC phosphate stock will run out by
the end of the race, and this system is essential for energy production when performing maximum
muscular effort for 15 to 30 seconds, as PC material is not enough to redo ATP is built up when the
activity lasts longer and the muscles resort to producing anaerobic energy via the lactic acid system.
(Abdel Fattah, 2012, p. 71), (Kammash, 2011, p. 168).

Second: (Lactic Acid System):

The energy necessary for muscle contraction is produced using this system without the need for
oxygen, but the source of energy here is not a (PC) but dietary glycogen, where glycogen is formed
from carbohydrates that humans eat, which are transformed during digestion into glucose sugar and
glucose is not stored in its simple form, but turns into a more complex form is glycogen, where the
process of forming glycogen from glucose is carried out, and it is stored in the liver or muscles until
it is needed, When energy is needed, glycogen is broken down and converted into glucose sugar and
then into lactic acid, which helps in rebuilding the ATP (adenosine triphosphate ) to produce the
necessary energy, and due to the cessation of the chain of chemical reactions up to the level of lactic
acid, this system is called by the same name Kenney & al, 2015, p, 56). (Zaher, 2011, pp. 193-194).

This system is also called anaerobic Glycolysis, where sugar fission occurs in the absence of
oxygen, and lactic acid is the final product of this process, and when lactic acid accumulates in the
muscle and blood and reaches high levels, it causes temporary fatigue and is considered a limited
obstacle and a cause of early fatigue, and there is another disability related to the lactic acid system,
as it is due to the lack of ATP molecules that can be reconstituted as a result of sugar fission When
comparing these molecules with the amount produced in the presence of oxygen, we find that The
amount of energy produced anaerobically from the fission of 180 grams of glycogen is about 3 ATP
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molecules, while the aerobic fission of the same amount of glycogen produces enough energy to
rebuild 39 ATP molecules. (Kammash, 2011, pp. 169-170).

Anaerobic glycolysis means the breakdown (or decomposition). of carbohydrates (sugar)
anaerobically as a source of energy production to create (synthesis) of adenosine triphosphate
(ATP) in muscle cells, where this process produces lactic acid (LA) and therefore this process is
called the lactic acid system (LA system) and this system occurs in activities that require
performance for a period of (1: 3) minutes where the stock of creatine phosphate (PC) in muscle
tissue ends (Radwan, 2013, p. 51).

The speed of energy production in this system is slower than the Phosphagen system, but it is
characterized by an increase in the performance period, which ranges between (30 seconds to 3
minutes), and this system is responsible for bearing performance in games with high physical effort
(Mohammad, 2008, p. 226).

Electrical activity of the muscles:

Electrical activity of muscles is a technique to record changes in the electrical potential of the
muscle when the nerve impulse reaches the motor nerve to the muscle causing muscle contraction,
where the Electromyography (EMG) is a means of detection or physical examination and testing the
safety of the locomotor system, and the electromagnography is sometimes called the science of
electrical kinesiology, which is the electromaographic analysis that makes it possible to obtain an
electrical signal from a muscle in the human body during the performance of movements. (Bartlett,
2007, p. 258) (Masso & al, 2010, p.p.127-136).

Electromyography (EMG) is a commonly used technique to evaluate muscle activity and its
relationship to muscular strength developed during specific processes such as athletic training as
well as to evaluate and identify fatigue processes that occur in response to physical activity (Steele,
2011, p.3).

The importance of Electromyography (EMG) is not limited to the field of medical diagnosis of
pathological conditions and Neurological and Neuromuscular Disorders only, but also goes beyond
that in benefiting from it in some biomechanical research, especially when studying the loads and
force affecting the joints of the body during various movement events, or in scientific research
related to the study of the analysis of walking steps in humans, especially when evaluating the
performance of artificial joints implanted inside the body or for prosthetics assisting the disabled,
and is also used in Physiotherapy to give vital feedback and measurement of muscular effort, as
well as in the measurement of motor control, neurophysiology, movement disorders, postural
control and physical therapy. (Burga, 2014, p. 92) (Marco & et al,2012, p.6).

Muhannad Hussain and Ahmad Al-Khawaja (2010) point out that "the Electromyograph (EMG)
records and analyzes the electrical activity of skeletal muscles, and it depicts and records the
frequency and range during muscle contraction, and they pointed to the importance of the device in
diagnosing injuries in the Peripheral Nerves and Muscle Denervation , and capturing the activity of
motor units accurately™ (Al-Bishtawi and Al-Khoka, 2010, p. 186).

Measurement of electrical activity is a research tool that is used to study the magnitude of muscle
neural activation during training, and an increase in electrical activity within the muscles indicates
an increase in muscle neural activation (Kenney et al, 2015, p, 58).
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