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Abstract

This study aims to investigate the effect of a training program based on
strength and speed exercises on improving start and turn performance, as
well as the glide phase following starts and turns, in young swimmers, and
its impact on their overall performance level. The researcher employed an
experimental method using a one-group pre-test and post-test design on a

sample of youth swimmers.

The proposed training program included strength and speed-specific
exercises, with a particular focus on developing core muscles due to their
essential role in maintaining a streamlined body position during the
underwater glide phase. Measurements included start time, turn time, glide
distance and time after starts and turns, in addition to overall performance

level, before and after the program.

The results revealed statistically significant improvements in favor of the
post-test across all variables. Strength and speed training enhanced
explosive start ability, improved turn efficiency, and optimized the
streamline position during the glide phase, leading to reduced water
resistance and increased distance covered in less time. This positively

influenced the swimmers’ overall performance.

The study recommends emphasizing strength and speed training with
particular attention to optimizing the glide phase after starts and turns, and
integrating it within youth swimming training programs due to its

significant role in enhancing performance and reducing race time.
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1- Introduction:

Swimming, as one of the aquatic sports, holds great importance among other
sports. Significant progress has been made in recent years, with records being
broken year after year. Scientists, doctors, and sports leaders agree that
swimming is the sport of sports. This prestigious position stems from the
numerous physical, psychological, and social benefits it provides to its
practitioners. In addition to its many advantages, swimming occupies a
prominent place in international competitions.

Olympic and world championships are held in swimming, where a large number
of medals are awarded due to the variety of competitions. Swimming, in both its
individual and team events, surpasses any other sport except athletics. Muscular
strength is a crucial element of physical fitness, and modern approaches to
weight training have emerged, emphasizing this type of training, particularly in
swimming. Muscular strength is generally developed during the general
preparation phase of the training season, and specifically as a component of
muscular power (speed-strength) during the specialized preparation phase. This
is a fundamental element of physical fitness in swimming.

Abu Alaa Abdel Fattah and Hazem Hussein (2011) indicate that fluidity is the
key to speed in swimming. For a swimmer to achieve fluidity in the water, they
must minimize the resistance their body encounters. A swimmer moves in the
water under the influence of two forces: the force generated by the leg and arm
strokes, and the water's resistance to the swimmer's body movement. Many of
our coaches exert considerable effort in developing forward propulsion through

swimming drills and leg and arm strokes, while better results could be achieved



if they focused their efforts on reducing the resistance encountered by the
swimmer's body movement in the water. They pointed to the torso area

The body core: This term highlights the importance of the trunk muscles,
including both large and small muscles, and their impact on swimming
performance. It is known that all body movements result from muscle
contraction, but some muscles are particularly important due to their effect on
increasing performance efficiency in different swimming strokes. (Abdel Fattah
& Salem, 2011)

Tarig Muhammad Nada (2003) adds (3) that the rotation in backstroke swimming
Is achieved by performing a half backflip and consists of the following phases:

* Approach: Performed by swimming briskly while looking back.

» Touch: Extend the arm backward in a rotating motion to touch the water's
surface with the fingers, then bend the arm slightly.

* Rotation: Performed by rotating the body towards the arm touching the wall,
with the shoulder of that arm acting as the axis of rotation. Then push back and
bend the other arm towards the body. As the legs move towards the wall, the
body rotates slightly.

Propulsion: Performed forcefully, utilizing the extension of the legs from a bent
position and the full extension of the arms. Gliding: Performed with the body

straight underwater. (Nada, Swimming Curriculum for Advanced Levels, 2003)

2- The Problem of the Study:

In recent years, there has been a remarkable improvement in the performance
levels of swimmers due to various variables that developed countries have
recognized and researched. This has positively impacted the field of swimming,

as it, as a practiced activity, has its own specific physical and physiological



requirements compared to other activities. These requirements include increased
effort, differences in performance and breathing techniques, and the water
temperature, which differs from the surrounding environment.

Given that the main objective of training in swimming, as a competitive sport, is
to break records—that is, to complete the race distance in the fastest possible
time or the shortest possible time—we are driven to develop the training process.
Abu Al-Ala Abdel Fattah (1994) confirms that time is the primary indicator of
achievement in swimming times of all kinds, and this requires focusing on what
is clear in the swimmer’s numerical level. The development of training methods
in swimming and the approach of many swimmers with similar speed rates
during the race distance gives special importance to developing the technical
performance of turning, in addition to the importance of developing its training
methods, as the difference between swimmers reaches one hundredth of a second
and affects the ranking (Abdel Fattah A., 1994).

Schibert emphasizes that there are three very important factors that must be taken
into account in the training of short and middle-distance swimmers: the start, the
turn, and the race finish. Training should be identical to what will happen during
real races, and each part of the race requires high concentration and rigorous
training to achieve a state of automaticity in performing these skills. Training in
these skills greatly affects the overall race time. (Schibert, M., 1990)

Both Abu Al-Ala Abdel Fattah and Hazem Hussein indicate that the real
development of speed comes from focusing on swimming faster rather than
trying to focus on effort too much, and the need for the swimmer to train for
speed in training so that he can speed up in the race and must perform every part

of the race so that he gets used to it (Abdel Fattah and Salem, 2011).



Through his experience in swimming coaching, the researcher observed a
deficiency in the knowledge of both coaches and swimmers regarding the
technical aspects of the turn. Coaches bear the responsibility of emphasizing
these technical phases and their importance in the race, particularly the core
muscles, which play a crucial role in helping the swimmer maintain a streamlined
position underwater. These muscles significantly impact the turn as a whole,
especially the glide phase following the turn. The researcher also noted that most
coaches neglected the importance of core muscle development during land-based
training. This led the researcher to formulate the research problem: the extent to
which core muscle strength affects the distance and time of the glide phase of the

turn, and consequently, the swimmer's performance.

3- The Scientific and Applied Importance of the Research:

This research aims to clarify the importance of improving the technical
performance of the underwater glide phase and its relationship to the swimmers'
performance level. It also aims to clarify the importance of developing core
muscle strength and its physical relationship to the swimmers' performance level,
and the extent to which it affects the performance of the rotation skill and the
glide phase of the rotation. The applied importance of this research stems from
the focus on the underwater glide phase and the attention to the physical aspect
through the introduction of core muscle strength training to improve performance
as a key influencing factor in the training unit to achieve the best possible result.
4- Objectives

This research aims to identify:

1. The effect of strength and speed training on improving the physical abilities of

young swimmers at Al-Mukhtar Club, Tripoli.



2. The effect of strength and speed training on improving the starting and turning
skills of young swimmers in speed swimming.
3. The role of strength and speed training in improving the glide phase and
reducing water resistance during performance.
4. The effect of developing core muscles on improving fluidity in the water for

young swimmers.

5- Hypotheses

1- There are statistically significant differences between the pre- and post-test
means in some physical variables among the study sample, favoring the post-test.
2- There are statistically significant differences between the pre- and post-test
means in some skill variables related to starting and turning among the study
sample, favoring the post-test.

3- There are statistically significant differences between the pre- and post-test
means in the digital level of speed swimming among the study sample, favoring
the post-test.

Study Procedures:

3-1 Study Methodology:

The researcher used the experimental method with a single-group design,
employing pre- and post-testing, as it was suitable for the nature of this study.

3-2 Study Population:

The study population consisted of (24) swimmers registered with Al-Mukhtar

Swimming Club, aged (14-16) years.



3- Study Sample:

The study sample was selected purposively from swimmers of Al-Mukhtar
Swimming and Sports Club, one of the clubs registered with the Libyan General
Swimming and Water Sports Federation for the 2024-2025 sports season. The
sample consisted of (9) swimmers.

3-3-1 Reasons for Sample Selection:

1- The swimmers' performance levels were similar across the four swimming
events (20m, 40m, and 60m).

2- They live in a nearby residential area, which facilitates their training in the
pool.

3- Testing and measurements could be conducted, and the program implemented.
4- The study sample adhered to a regular training schedule.

3.3 Study Tools:

The data collection tools used in this research were selected and defined based on
their effectiveness in measuring the study's key aspects. These tools are:

1. A personal data collection form for the swimmers in the study sample.

2. A medical scale for measuring weight.

3. A dynamometer for measuring muscle strength in the arms, legs, and back.

4. A ruler for measuring back flexibility.

5. An electronic stopwatch for measuring time.

6. A whistle.

7. A swimming pool

3-4-1 Tests Used in the Research

3-7 Physical Tests

- Leg Muscle Strength



- Arm Muscle Strength

- Trunk Muscle Strength

- Back Flexibility

- Agility

3-8 Skill Tests

- Time taken off from the top of the cube before entering the water

- Time jumped off the top of the cube before entering the water

- Time taken off the top of the cube for a distance of 15 meters

- Time taken out of the water

- Time taken during the 15-meter spin

- Time taken during the 15-meter spin

3-9 Exploratory Study

The researcher conducted a field visit to the Libyan Swimming Championship at
Camp 444 Swimming Pool in Tripoli, held on Tuesday and Wednesday,
November 19-20, 2024, to determine:

- The number of swimmers participating in the championship.

- The suitability of the pool for hosting the championship.

- The main strengths and weaknesses of the participating swimmers.

Through field observations during the championship, the researcher noted the
following:

- Most of the participating swimmers had deficiencies in the start and turn phases

in most of the swims, as well as in the glide and exit phases.



10. Pre-testing

The researcher conducted pre-testing on the research sample on Sunday, April
20, 2025, at the Al-Mukhtar Club pool, in the presence of the club supervisor and
the trainer.

3.11. Training Program

After reviewing previous studies and scientific research, the training program
was developed and designed. It was then presented to experts, who, based on
their feedback, determined the duration of the training program. The program
consisted of 36 training units, at a rate of 3 units per week, with each unit lasting
between 45 and 60 minutes, as detailed in Appendix (2), from the first week to
the twelfth week.

3-12- The Main Experiment

The researcher conducted the main experiment by applying the strength and
speed training exercises used in the training program to improve starting and
turning skills to the research sample from Sunday, April 20, 2025, to Thursday,
July 17, 2025.

This consisted of three training sessions per week, totaling 36 training sessions.
3-13 Post-Test Measurements

After implementing the program, the researcher conducted post-test
measurements on the research sample using the same conditions, tools, and
methods as the pre-tests. This took place on Thursday, July 17, 2025.

3-14 Statistical Analysis

The student used the following statistical analysis methods:

1- Arithmetic Mean

2- Standard Deviation



3- T-Test

4- Variance

5- Kurtosis

6- Skewness

7- Range

5-1- Conclusions.

Based on the statistical analysis of the measurements and tests under study, as
well as the presentation and discussion of the results, the researcher reached the
following conclusions:

1- The proposed training program using strength and speed training had a
positive impact on improving the physical variables of the young swimmers.

2- Strength and speed training helped develop muscular strength and speed-
strength in the participants, which positively impacted their motor performance
during the start and turn phases.

3. Strength and speed training improved reaction time and motor response speed
in novice swimmers during takeoff from the starting platform.

4. The training program used improved propulsion from the starting platform and
wall during turns, leading to increased speed of movement in the water.

5. Strength and speed training helped improve aerodynamics during flight and
gliding and reduced water resistance in the participants.

6. The training program led to improved technical performance in the start, turn,

and glide phases of the young swimmers.



5.2. Recommendations

Based on the study's procedures and results, and the researcher's conclusions, the

researcher recommends the following: The necessity of incorporating strength

and speed training into the training programs for young swimmers, given its

effective role in improving technical performance and performance levels.

Attention should be given to incorporating strength and speed drills related to the

start, turn, and glide phases into modern swimming training programs.

1- It is essential to focus on developing explosive power in the legs and arms, as
this is crucial for improving propulsion during the start and turn phases.

2- Strength and speed drills should be implemented gradually, taking into
account the age and physical characteristics of young swimmers.

3- Attention should be paid to improving glide and flow in the water, as these
directly contribute to reducing time loss during performance.

4- Further studies of this type should be conducted across different age groups
and swimming styles.

5. Utilize kinematic analysis and biomechanical measurements when designing
training programs for starting and turning in swimming.

6. Ensure the training load is regulated in terms of intensity, volume, and rest

periods when using strength and speed training with young swimmers.
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