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In modern volleyball, which is characterized by high intensity, speed, and athleticism, physical fitness is becoming a key factor that
allows players to effectively perform technical techniques, withstand significant physical exertion, and recover quickly after games
and training. For female students who are actively involved in volleyball, physical fitness is of particular importance as their bodies
continue to develop, and the right approach to training contributes to harmonious physical development, health promotion, and increased
resistance to disease.

Different techniques can have different effects on the development of physical qualities such as strength, endurance, speed, agility,
and flexibility. Therefore, the article aims to compare the methods to determine the most effective approaches to improving the physical
fitness of female students involved in volleyball. The leading research method is a comparative analysis, which allows us to theoretically
evaluate each technique and determine which is best suited to improve specific physical indicators necessary for successful volleyball. It
is shown that the development and implementation of differentiated physical training programs for female students in volleyball classes
is a complex task that requires a deep understanding of the physiological and psychological characteristics of female students, as well
as knowledge of the principles of training and the development of a training program.

The existing methods of improving the physical fitness of female students in volleyball classes are differentiated: methods of strength
development, such as weight training, plyometric exercises, and isometric exercises, cardio training, interval training, and special
exercises for volleyball players are used to develop endurance. Speed and agility are developed through sprint training, coordination,
and reaction exercises. The differentiation of methods allows us to choose the most effective approaches for developing each physical
quality, considering the individual characteristics of female students and the specifics of volleyball. Future research may focus on
developing and evaluating differentiated training methods for female students of pedagogical specialties in the process of volleyball
training.
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Problem statement. Physical fitness plays an import-
ant role in achieving success in volleyball, especially for
female students who combine their studies with intensive
training and competition [ 1]. This aspect of training not only
determines the level of sports achievements but also sig-
nificantly impacts overall health, performance, and injury
prevention. In modern volleyball, which is characterized
by high intensity, speed, and athleticism, physical fitness
is becoming a key factor that allows players to effectively
perform technical techniques, withstand significant physi-
cal exertion, and recover quickly after games and training
sessions. Physical fitness is of particular importance for
female students who are actively involved in volleyball as
their bodies continue to develop, and the right approach to
training contributes to harmonious physical development,
health, and increased resistance to disease.

Analysis of current research. Scientific research, in par-
ticular [2] and others provide information on how different
types of physical exercises affect physiological processes in
the human body, such as the cardiovascular system, respi-
ratory system, muscular system, endocrine system, and oth-
ers. These studies allow us to determine the optimal types,
intensity, and duration of physical exercises to achieve spe-
cific goals, such as improving strength, endurance, speed,
agility, and flexibility, promoting health and preventing
diseases. In addition, the analysis of scientific publications
allows us to identify possible risks and contraindications to
certain types of exercise, which is important for ensuring
the safety of the training process [3].

The study of the effectiveness of different types of train-
ing (strength, cardio, game) in volleyball is important for
determining the optimal combination of training methods
[1]. Strength training aims to develop the muscle strength
necessary for performing jumps, hits, and other volleyball
techniques. Cardio training improves endurance, allowing
players to withstand long and intense games. Game training
develops speed, agility, coordination, and reaction, which is
important for quick decision-making and effective execu-
tion of game actions. Scientists prove that the optimal com-
bination of strength, cardio, and game training allows you to
achieve the best results in volleyball, ensuring the harmoni-
ous development of physical qualities and improving game
skills. For female students who combine studying with
training, it is important to have sufficient physical fitness
to withstand high loads, maintain concentration, and effec-
tively absorb the educational material. The development
of physical qualities is important for improving the health
and performance of female students involved in volleyball
[4]. Regular exercise helps to strengthen the cardiovascular
system, improve metabolism, normalize weight, and boost
immunity. In addition, physical activity has a positive effect
on the psycho-emotional state, reduces stress, improves
mood, and boosts self-esteem. A properly organized train-
ing process to develop physical qualities helps increase effi-
ciency, improve academic performance, and ensure harmo-
nious personality development.

Volleyball requires players to perform a variety of move-
ments, such as jumping, running, throwing, and hitting,
which significantly strain muscles, joints, and ligaments.

Insufficient physical fitness can lead to injuries and reduced
performance in volleyball [4]. If female students are not
physically fit, their muscles may be weak, joints unsta-
ble, and ligaments inelastic, increasing the risk of sprains,
strains, tears, and other injuries [5]. Insufficient physical fit-
ness can lead to fatigue, decreased concentration, and poor
coordination, negatively affecting the game's effectiveness.
Female students who are not physically fit may be less
efficient in performing techniques, lose speed and agil-
ity, and make more mistakes during the game. Therefore,
ensuring a sufficient level of physical fitness is important
to prevent injuries and increase the effectiveness of the vol-
leyball game.

Thus, success in volleyball largely depends on the play-
ers' physical fitness, so choosing the best training methods
is an important task for coaches and teachers in higher edu-
cation institutions. Different methods of physical activity
development can affect physical qualities (strength, endur-
ance, speed, agility, flexibility). Therefore, the article aims
to compare the methods to determine the most effective
approaches to improving the physical fitness of female stu-
dents engaged in volleyball.

Methods. The leading research method is a comparative
analysis of scientific research, which allows us to theoreti-
cally evaluate each technique and determine which is best
suited to improve the specific physical indicators necessary
for a successful volleyball game. In general, comparing
different approaches to training, taking into account their
advantages and disadvantages, is an important task of sci-
entific and pedagogical research [6]. Each training method
has its characteristics that can positively or negatively affect
the development of physical qualities and the general health
of female students.

Results. A review of methods to develop certain physi-
cal qualities (strength, endurance, speed, agility) allows us
to identify and characterize the most effective approaches
for developing each quality. Let's take a closer look at them.

Strength training with weights as a method of devel-
oping physical fitness. The use of bodyweight exercises is
an effective way to start strength training for female stu-
dents who are just starting to play volleyball or have a low
level of physical fitness [5]. Bodyweight exercises, such
as push-ups, squats, lunges, planks, and others, allow you
to gradually increase the load on your muscles, develop
strength and endurance, and improve coordination and bal-
ance. Circuit training methods are effective for developing
both strength and endurance [7]. Circuit training involves
performing exercises for different muscle groups with short
breaks between them. This allows you to maintain a high
level of training intensity. Circuit training can include
bodyweight exercises, exercises with additional weights,
and cardio exercises. It is important to choose exercises
that correspond to female students' physical fitness level
and the specifics of volleyball.

Plyometric exercises for strength development as
a method of physical fitness development. Jumping exer-
cises are an effective way to improve jumping height
and leg strength, so they are important in volleyball classes
for female students [1]. Plyometric exercises, such as
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box jumps, deep jumps, jumps from a standing position,
etc., use rapid stretching of the muscles followed by rapid
contraction to develop explosive power. These exercises
improve the ability of the muscles to generate much force
in a short period, which is necessary to perform jumps
during the game of volleyball. Effective in the implemen-
tation of this technique is the use of plyometric platforms
[8] and other special equipment that can increase training
effectiveness by changing the height of jumps, increasing
the muscle load, and diversifying the training process. At
the same time, it is important to observe the correct tech-
nique of plyometric exercises to prevent injuries, as they
strain muscles, joints, and ligaments, and improper tech-
nique can lead to sprains, strains, and tears.

Isometric muscle strengthening exercises as a method
of developing physical fitness. Static exercises, which
involve maintaining tension in the muscles without chang-
ing their length, are an effective way to strengthen muscles
[9]. Isometric exercises, such as holding a plank, holding
a weight on outstretched arms, and others, allow you to
activate many muscle fibers and develop strength. These
exercises do not require any special equipment and can be
performed in various conditions. Isometric exercises are
beneficial for strengthening the muscles used to maintain
proper posture and stabilize joints. Isometric exercises are
practical for strengthening the core muscles and organiz-
ing volleyball training. The core muscles, which include
the abdominal, back, and pelvic muscles, play an import-
ant role in maintaining proper posture, stabilizing the spine,
and transferring strength from the lower body to the upper
body. The strength of these muscles helps students perform
techniques with greater strength and efficiency and reduces
the risk of back injuries.

The advantages and disadvantages of isometric exer-
cises in volleyball must be taken into account when using
them [10]. The advantages of isometric exercises include
their simplicity, accessibility, ability to be performed in any
environment, and effectiveness in strengthening muscles
and improving joint stabilization. The disadvantages of iso-
metric exercises include their limited ability to develop
explosive strength and speed and the potential for high
blood pressure during exercise. Therefore, isometric exer-
cises should be combined with other types of training, such
as weight and plyometric exercises, to achieve optimal vol-
leyball results.

Cardio training to increase aerobic endurance as
amethod of endurance development. Long-distance running
is an effective way to improve overall aerobic endurance,
which is important for female volleyball players [6]. Aero-
bic endurance allows players to withstand long and intense
games while maintaining high performance. Long-distance
running helps to increase blood volume, improve cardiovas-
cular function, and increase the efficiency of muscle oxygen
utilization. Interval training is an effective way to increase
anaerobic endurance [1]. Anaerobic endurance allows
players to perform short, intense efforts, such as jumping,
hitting, and throwing, with high speed and power. Inter-
val training involves alternating periods of high intensity
with rest or low-intensity periods. This improves the abil-

ity of muscles to utilize energy under anaerobic conditions,
increases recovery from intense effort, and improves over-
all anaerobic endurance.

The use of exercise bikes and other cardio devices can
be useful for diversifying cardio training and reducing joint
stress [6]. Exercise bikes, ellipticals, rowing machines,
and other cardio devices allow you to perform workouts
of varying intensity and duration while reducing joint
stress. In addition, using different cardio devices can make
your workouts more interesting.

Special exercises for endurance development in volley-
ball. Repeated repetitions of game elements (serves, tech-
niques, attacks) are an effective way to develop endurance
specific to volleyball [1]. These exercises allow players
to improve their ability to execute techniques accurately
and efficiently over time. Repeated repetitions of game
elements also contribute to developing muscle endurance,
improved coordination, and automation of movements. It is
important to perform these exercises with proper technique
and with a gradual increase in intensity and duration. Simu-
lation exercises using a volleyball can help develop endur-
ance in volleyball-specific movements. These drills mimic
real-life game situations and allow players to improve
their ability to execute techniques quickly and accurately
for extended periods. Simulation exercises include jump-
ing with a simulated shot, running with a simulated ball
reception, and others. It is important to perform these exer-
cises with proper technique and with a gradual increase
in intensity and duration. Training in a game format with
an emphasis on endurance is one of the most effective ways
to improve endurance and game skills at the same time [6].
Such training involves playing games with certain restric-
tions or conditions that force players to work with greater
intensity and endurance.

Sprint training for speed development as a method
of developing speed and agility. Short sprints at maximum
speed are an effective way to build speed [6], which is essen-
tial for volleyball. Speed allows players to move quickly
on the court, react to opponents' actions, and perform tech-
niques effectively. Short sprints at maximum speed help
improve neuromuscular coordination, increase muscle
strength, and improve reaction time. Acceleration and decel-
eration exercises can help enhance volleyball players' speed
and agility. These exercises involve rapid acceleration fol-
lowed by rapid deceleration and a change of direction. They
help improve neuromuscular coordination, increase muscle
strength, and improve reaction time. The use of starting
exercises can help improve reaction time and start speed.
Starting exercises involve quick starts from different posi-
tions, such as standing, sitting, or lying down. They help
to improve neuromuscular coordination, increase muscle
strength, and improve reaction time. They are essential in
volleyball training because they allow you to react quickly
to opponents' actions and move quickly on the court.

Agility and coordination exercises as a method of endur-
ance development. Shuttle running is an effective exercise
for developing agility and speed of change of direction [6],
what is essential for volleyball. Shuttle running involves
running short distances with a quick change of direction.

ISSN 2786-8036 (Print), ISSN 2786-8044 (Online)

14



It helps to improve neuromuscular coordination, increase
muscle strength, and improve reaction time. Exercises using
cones and other obstacles can help improve female students'
agility and coordination. They help improve neuromuscular
coordination, increase muscle strength, and improve reac-
tion time. Game-based reaction and coordination exercises
can be a fun and effective way to develop agility and coor-
dination. These exercises involve various game tasks that
require quick reaction and coordination of movements.

Methods of developing reaction and decision-making
speed as a method of endurance development. Training
with visual and auditory cues can help improve reaction
and decision-making speed in volleyball [1]. Such training
involves responding to various visual and auditory cues,
such as changing light colors, the sound of a whistle, or
a coach's command. They help improve neuromuscular
coordination, increase reaction time, and improve the abil-
ity to make quick decisions in game situations. Game situ-
ations that require quick decision-making can help improve
tactical thinking and the ability to make quick decisions.
Performing various game tasks that require quick analysis
of the situation, choosing the best solution, and implement-
ing it (exercises that require quick selection of a position
on the court, choosing a technique to perform, or choos-
ing a partner to pass the ball to) allow female students to
improve their game skills, tactical thinking, and ability to
make quick decisions in game situations.

Thus, the presented approaches emphasize differentiated
methods of improvement of physical fitness of female
students in volleyball classes, among which are described
strength training with weights, plyometric exercises for
strength development, isometric exercises for strengthening
muscles, cardio training for increasing aerobic endurance
and special exercises for endurance development in
volleyball, sprint training for speed development, methods
of development of agility and coordination and strategies
of development of reaction and speed of decision-making.

Discussions. We have considered various methods
of improving the physical fitness of female students in
volleyball classes. Various scientific studies confirm their
effectiveness.

Plyometric training is widely used in volleyball to
improve vertical jump height and explosive power [11].
However, the effectiveness of different plyometric exercises
may differ for female athletes. The study by J. Ruffieux et
al. [12] showed that counter-movement jumping (CMJ)
training was significantly more effective than drop jumping
(DJ) training in increasing jump height in non-professional
volleyball players. Specifically, CMJ training resulted in
a mean improvement in jump height of 17% compared to
a 7% improvement during DJ training. The authors suggest
that the slower stretch-shortening cycle during CMJ is more
specific to these athletes' volleyball demands. This indicates
that volleyball coaches should favor CMJ training over DJ
training for non-professional volleyball players to maxi-
mize improvements in jumping performance.

Strength and conditioning programs should address
common muscular imbalances and weaknesses seen in
female athletes. These programs should include exer-

cises that strengthen the core, glutes, and hamstrings to
improve stability and reduce the risk of lower extremity
injuries. Trunk muscle training (TMT) has been shown to
improve athletes' fitness and specific sports performance.
A systematic review and meta-analysis by Saeterbak-
ken et al. [13] found that TMT had a significant small to
large effect on maximal muscle strength, localized muscle
endurance, lower extremity muscle strength, linear sprint
speed, and change of direction speed (CODS)/agility. The
study also showed that TMT with a session duration of 30
minutes or less resulted in significant, large effects on lin-
ear sprint speed and CODS/agility, while longer sessions
(over 30 minutes) resulted in significant, large effects on
sport-specific outcomes.

Sports skill development should combine techniques
and tactics to improve overall performance. This includes
drills that focus on improving passing, serving, hitting,
and blocking techniques and tactical training that empha-
sizes decision-making and game strategy. One practical
approach is the use of sports-specific games (SSGs), which
can improve fitness and skills specific to team sports [14].

A systematic review and meta-analysis showed that
SSG greatly benefits maximal oxygen uptake (VO2 max),
agility, and repeated running ability. SSG can also improve
specific tests and techniques compared to general training,
making it an effective multicomponent training strategy.

The research also emphasizes methods of improving
the physical fitness of female students in volleyball classes,
which take into account sufficient sleep, which is essential
for the recovery of muscles and the nervous system after
endurance training [15]. During sleep, the body repairs mus-
cle fibers damaged during exercise and restores the nervous
system. Insufficient sleep can lead to fatigue, decreased per-
formance, and increased risk of injury. Getting enough sleep
(7-9 hours per night) is essential to recover from endurance
training. Massage and other recovery techniques can help
reduce muscle soreness and speed recovery from endurance
training. Massage helps to improve circulation, reduce mus-
cle tension, and remove waste products from the muscles.
Other recovery techniques, such as contrast showers, sau-
nas, and cryotherapy, can also help reduce muscle soreness
and speed recovery. Massage and other recovery techniques
can help you recover quickly from endurance training,
reduce the risk of injury, and improve your overall health.

Conclusions. Thus, the developmentand implementation
of differentiated programs of physical training of female
students in volleyball classes is a complex task that requires
a deep understanding of the physiological and psychological
characteristics of female students and knowledge
of the principles of training and program development.
A comparative analysis of studies has made it possible to
differentiate methods of improving the physical fitness
of female students in volleyball classes: methods of strength
development, such as weight training, plyometric exercises,
and isometric exercises; cardio training, interval training,
and special exercises for volleyball players are used to
develop endurance. Speed and agility are developed
through sprint training, agility and coordination exercises,
as well as game exercises for reaction and coordination.
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Differentiation of methods allows you to choose the most  and the specifics of volleyball. Future research can focus on
effective approaches for developing each physical quality, developing and evaluating differentiated training for female
taking into account students' individual characteristics students of pedagogical specialties in volleyball training.
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