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Introduction and importance of the study:

The world is witnessing significant progress in all aspects of life, including
sports, which has led to a rise in athletic standards and achievements. These
accomplishments did not come about by chance or coincidence, but rather through the
ability of researchers and specialists in both academic and applied fields to utilize

various sciences and sound scientific planning to achieve success in these activities,

particularly swimming.

Swimming has been known throughout human history since the earliest

primitive societies ,influenced by the environment in which early humans lived.

Economic life necessitated learning to swim, especially on seashores and riverbanks.
This is evidenced by some archaeological drawings found in Libya, Egypt, Irag, and
China. It is believed that swimming, which involves alternating arm movements in the
water and resembles crawling on one's stomach, is one of the oldest forms of
swimming. Swimming was also used for military purposes in ancient times. By the
beginning of the 13th century, swimming areas began to spread in Europe, and people's

awareness of swimming, its value, and its importance increased, leading to writings
about it by physicians, educators, and philosophers. (Abd al-Fattah 1997, p. 2).

In recent years, intense competition has emerged among nations in the field of
sports, clearly indicating the development of countries with outstanding athletes, as

well as their progress and civilization. Swimming holds a special place as a sport that
provides physical, psychological, and social benefits to its practitioners, and it occupies

a prominent position in the Olympic Games ,where it is awarded a larger number of

medals than any other sport except athletics.

Given the great importance of swimming, swimming instructors and coaches
around the world compete to reach a high level of education and training. This

importance has also generated significant motivation among athletes to achieve top

rankings in their competitions (Anwar, 1993 : p. 21).
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Importance:

The importance of this study lies in its potential to serve those working in the
field of sports training in general, and swimming in particular. Swimming pools are no

longer designed solely for swimming; aquatic exercises have expanded to include

various types of activities, ranging from aquatic aerobics, walking ,and jogging in
water, to strength, speed, and endurance training.

IThe study] may contribute to highlighting for students, researchers or those

interested the exercises using ballistics , as one of the means and methods used in

developing a range of physical qualities.

The importance of swimming lies in its being a complete sport that engages all
the body's muscles. It's a recreational activity that allows individuals to escape their
daily routines, such as office work, school, or work, and other activities that impact
their physical and mental well-being. Swimming provides the body with significant
resistance to disease and increases flexibility and agility. This quality is essential for
athletes in all other sports, so coaches should include swimming lessons during the
transition between seasons to enhance athletes' flexibility and agility. When swimming,
the body is parallel to and flows smoothly over the water's surface. This extension of

the spine doesn't occur during daily activities. Furthermore, it doesn't occur even while
sleeping, as the spine bears the body's weight when lying down. Therefore ,swimming
stretches the spine, which helps strengthen its muscles and promotes relaxation, since
the spine supports the body throughout the day and bears the brunt of daily life.
Swimming is considered a therapeutic method for improving posture, which is why

doctors recommend it. It is also considered a treatment for the obesity resulting from

technological development due to lack of movement and the development of means of

transportation and communication ,lower back pain resulting from sitting for long

periods in front of computer screens and the endless concerns of life, and many other

negatives and diseases) Abd Al-Dayem, 1997 : p. 34.(
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Accordingly ,this study came as a new attempt by the researcher to shed light

on and highlight the effect of ballistic training in improving some elements of the

swimmer’s physical fitness.

Essam Abdel-Khaleq states that weight training is one of the important training
methods for developing all types of muscular strength. Optimal performance for
athletes in various sports requires the development of muscular strength, which enables
them to perform at their best and achieve higher levels of athletic performance. (Abdel-
Khaleq, 1994: p. 178)

This aligns with what Peter Thompson stated: that weight training is a key
pillar for developing muscular strength, speed-strength, and maximum strength, which
contributes significantly to improving physical fitness, enhancing skill levels, and

raising athletic performance in various sports. ( Thompson , 1996 :p. 27(

This is supported by the findings of Talha Hossam EI-Din et al. and Factor
who stated that weight training contributes significantly to the development of
explosive power, strength endurance, and improved skill and tactical performance in

individual and team sports. (Hossam El-Din et al :1997 ,.p. 15 ) ,(Factor :2000 ,p.

219(

This is supported by Salma Nassar and others who found that when a weight

training program is applied over a sufficient period of time, a range of morphological

changes occur in the body, including an increase in muscle circumference ,resulting in
improved physical fitness and increased performance and achievement. (Nassar, 2000:
p. 174)

The results of the study conducted by Ihab Ahmed Radi Amin also showed that
there are several weight training methods, each achieving specific goals and objectives.
Among these methods is ballistic training , a relatively new weight training technique
that is no less effective or positive than other training methods in developing all types

of muscular strength (speed-strength, explosive strength, and strength endurance) in

100-meter swimmers. (Amin, 2007: p. 34(

Najwa Mohammed Ayed Mansour notes that ballistic training goes through

three stages:
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Phase :1 Muscle contraction by shortening towards the contraction, i.e.,

inwards.

Phase Two: The fluid movement that relies on maximum propulsion during the
beginning of the swimming phase.

The third stage: This is the stage of decreasing speed associated with muscle
contractions by elongation, i.e., by moving away from the center of contraction.
(Mansour, 2007: p. 46)

The results of the study conducted by Yasser Mahfouz Al-Gohary indicate that

ballistic training is used to overcome the lack of speed resulting from traditional weight

training, in addition to developing and improving the muscles that act, counteract, and
stabilize the movement. (Al-Gohary, 2014: p(32 .

MacEvoy and Newton explain that ballistic resistance training combines
elements of plyometric training with weight training. It involves lifting light weights at

30 to 50% of the athlete's maximum lift at high speeds, leading to adaptations in the

muscular system beyond the scope of normal training, resulting in improved physical
fitness and increased performance and achievement ) .Macevoy & Newton :1998 ,p.
98 (

Robert indicated :that ballistic training is an integrated program for training

the body's muscles through fast-paced exercises with light to moderate weights. Its

primary goal is to develop and enhance muscular strength, resulting in positive changes

to various body systems and increased athletic performance in different sports ) .

Robert :2006 ,p. 98 (

The results of the study conducted by Munir Mahmoud Jassim also showed that
the systematic use of ballistic drills in training programs helps to increase the output of
the player's mechanical power. (Jassim, 2010: p. 68).

Yasser Mahmoud Al-Gohary adds that ballistic training includes light
weightlifting exercises at 30 to 50% of the athlete's maximum lifting weight at high

speeds ,using medicine balls, weight jackets, and weightlifting jeans. Since ballistic
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training methods do not involve any reduction in speed, they maintain the specific

coordination required for most athletic activities. (Al-Gohary, 2014 :p. 25. (

The problem:

Scientific advancements in sports training are the key to breaking records in

various sports, both team and individual. Training relies on scientific principles ,

research methods, and modern technological equipment to discover the best ways to

develop this field, especially swimming training.

It also requires focusing on several physical, technical, and motor skills to

improve swimmers' performance, break records, and reach world-class levels .

Improving the technical performance that swimmers need relies on various modern

devices and equipment, which effectively increase speed and synchronize leg and arm

movements) .Amin, 2007: p. 34(

training is a crucial factor in winning swimming competitions in general, and
training methods vary. Each coach tries to use the method that best suits the nature of
the athletes they work with, enabling them to develop motor skills and tactical

strategies to the highest possible level.

Swimming ,like other sports and athletic activities, requires the utmost effort ,

depending on many interrelated factors, including training appropriate to the type of
activity, the swimmer’s physical and functional capabilities, the ability to perform

correctly (good technical performance), as well as the use of modern training methods

and techniques.

By reviewing several studies, research papers, and specialized scientific
references on sports training, it is observed that there are numerous training methods
and forms, as well as various exercises used to develop physical attributes, including
ballistic training . As noted in the studies by Al-Qatami and Akour, the rapid progress
in competitive swimming performances at the Olympic Games and World
Championships is in line with advancements in the science of sports training.
Improving an individual's training level and raising these standards necessitates the
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application of precise scientific training methods and highlighting all new

developments and their applications in this field. (Al-Qatami, 2017: p. 2).

Swimming the 100-meter freestyle requires the swimmer to possess the
muscular strength necessary to achieve the athletic feat. Particularly during the start
and turn phases, the swimmer needs speed-strength. Developing speed-strength

requires focusing on training methods that cultivate this element, such as ballistic
training . (Akour, 2017).

Through the student's studies in swimming coaching and his observation of
local and international competitions for Libyan swimmers, it was noted that the level
of Libyan swimmers was low compared to the times of Arab and international
swimmers. Furthermore, the researcher's visits to several swimming clubs in the

western region (Tripoli, Zawiya, and Zuwarah) revealed that coaches relied on

traditional training methods.

The objectives:
The study aims to identify:

- 1The level of improvement between the control and experimental groups in the
physical abilities of 100-meter freestyle swimmers in the post-test measurement.

- 2There are differences between the pre- and post-measurements of the control group
in improving some physical abilities, in favor of the post-measurement.

— 3Differences between the pre- and post-measurements of the effect of ballistic
training on the experimental group on improving some physical abilities in—100
meter freestyle swimmers, in favor of the post-measurement.

- 4Differences between the control and experimental groups in the post-test on
improving some physical abilities, in favor of the experimental group.

— 5The effect of the volume of training in the traditional and ballistic methods on the

research sample (control and experimental) in the post-test measurement to

improve some physical abilities in 100-meter freestyle swimmers.
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The assumptions:
— 1There is an improvement between the control and experimental groups in the
physical abilities of 100-meter freestyle swimmers in the post-test measurement.

— 2There are statistically significant differences at the significance level of ) 0.05 (

between the pre- and post-measurements of the control group in improving some
physical abilities (right grip strength, left grip strength, explosive leg power in the
broad jump, explosive leg power in the vertical jump from standing, leg muscle
strength, improvement in 100-meter swimming time), in favor of the post-

measurement.

— 3There are statistically significant differences at the significance level of ) 0.05 (
between the pre-test and post-test of the effect of ballistic training on the experimental
group in improving some physical abilities (right grip strength ,left grip strength,
explosive leg power in the broad jump, explosive leg power in the vertical jump from
standing, leg muscle strength, improvement in—100 meter swimming time) among 100-

meter freestyle swimmers, in favor of the post-test.

— 4There are statistically significant differences at the significance level of ) 0.05 (

between the control and experimental groups in the post-test on improving some

physical abilities, in favor of the experimental group.

— 5There is an effect of the volume of training in the traditional and ballistic methods

on the research sample (control and experimental) in the post-test measurement for
improving some physical abilities in 100-meter freestyle swimmers.
Terminology used:
Ballistic training:
"It is the ability of muscles to perform movements at the maximum possible

speed under light and moderate resistance ) 30-50 ,(%and is also characterized by

increasing speed to the maximum, where the tool or weight is thrown into the void,

including light weight and high speed weightlifting exercises) ".Talaat, 2003: p. 24(

162



ballistic training as the ability of muscles to perform movements at the
maximum possible speed under light and moderate resistances ranging from 30 to 50%

of the maximum weight that the player can lift. (Talaat :2003 ,p. 34.(
Ballistic Movement :

It is the movement performed by the muscles but sustained by the momentum
(acceleration) of the limbs. (Dhiab, 2011: p. 30)

Physical abilities:

Physical abilities are the set of physiological and motor qualities and
characteristics that an individual possesses, enabling them to perform athletic or motor
activities efficiently and effectively. These include strength, speed, flexibility,
endurance, agility, balance, and accuracy. These abilities are influenced by genetic,
training, and health factors. They form the foundation upon which physical
performance in various sports and daily activities is built. The higher the level of
physical abilities, the greater the individual's capacity for better physical performance

and endurance over longer periods . )Al-Khashab et al., 1990: p. 29.(

procedures:

The approach:

The student will use the experimental method by designing the control and

experimental groups, relying on pre- and post-testing, as it is suitable for the nature of

the study.

the society:

The research community includes the swimmers of the clubs registered with

the Libyan Swimming Federation, numbering (280) swimmers, as shown in Table.(1)

Table No ( 1) .Study population description

swimmers Sub-federations of the Libyan Swimming Federation T
20 Tobruk 1
30 tuber 2
35 Benghazi 3
30 Misrata 4
35 Zliten 5
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55 Greater Tripoli

25 The corner

20 Zuwarah 8
280 Total

Source: (Information and Documentation Department).

Study sample:

The study sample consisted of a group of swimmers from the Janzour Club .
Due to the experimental nature of the research, which relies on pre- and post-testing ,
the sample was selected purposively and comprised (14) players from a total study
population of (280) players. The sample was divided into two equal groups (an
experimental group and a control group), with (7) players in each group.

Stephen Thompson's equation to determine the appropriate sample size at a
confidence level of (95%), and the probability of the phenomenon being estimated in
the population ) p=0.5 ,(It was found that the ideal sample size from this population
was larger than the sample used . However, calculating the actual margin of error for
the sample used (14 players) from the research population showed that the margin of
error was approximately 25.53%. This is considered relatively acceptable within the
context of experimental research, which focuses on controlling variables rather than on

statistical generalization, as in descriptive research. Therefore, relying on this small

sample is considered very acceptable and methodological in the context of this type of

scientific study ,especially in experimental research and with a pre-test/post-test design,

as shown in Table.(2)

Table (2) Stephen Thompson's equation for determining the sample size ) n=14 (

n D d P Z N
The extent
_ Margin to which the _ _
. Margin . phenomenon | Confidence | Community
eye size : of line . .
of line A A is level 95% size
appreciated
in society
14 25.53% 0.05 0.5 1.96 280
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Scope of the study:

A - Time limits: Started on 5-09-2022 M, by contacting the Janzour Maritime
Club

b) To obtain permission to implement the training program. (See Appendix 1)

C - Human limits: These are limited to swimmers of the Janzour Swimming

Club.

Objective boundaries: The effect of ballistic training on improving certain
physical abilities in 100m freestyle swimmers.
Criteria for selecting a research sample:

A - The digital level is close to the distance of the 100-meter freestyle
swimming race.

b (The possibility of conducting tests and measurements on the sample
members.

C - The sample members were located in one geographical location, namely

the Janzour Swimming Club.

Exploratory experiment:

The researcher conducted a pilot study three days prior to the main experiment ,

using a sample from both the study population and a sample outside the main research
group. The purpose of this pilot study was to verify the functionality of the instruments

and equipment used, to train assistants on how to perform the measurements and tests,

and to determine the time required for each measurement and test.

Basic study:

conducted the basic study during the period from Monday , 05/05/2025 to
Thursday , 2025/6/19 , after the completion of the preparation and equipping of the

ballistic training program for this study .
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The study was conducted through three main steps as follows:

1. -testing : The physical and physiological measurements and tests under

study were carried out before the training program was implemented, with the
aim of determining the initial level of the sample and obtaining reference values
to which subsequent results could be compared .

2. Implementation of the ballistic training program : The pre-prepared

training program was implemented according to the specified time plan, with

all training variables (intensity — volume - rest - tools used) adjusted to ensure

accurate and equal application to all members of the experimental group .

3. testing : After the application period was completed, post-tests were conducted

using the same tools and protocols used in the pre-test, in order to compare the
results of the two tests and to determine the extent of the development achieved

by the sample members as a result of the training program .

Statistical methods:

The researcher used the appropriate statistical package for this research, which

included the following:

Descriptive measures: arithmetic mean, standard deviation, smallest value,
largest value ,range, skewness coefficient, and kurtosis coefficient.

Tests for normality of distribution :Shapiro-Wilk test and Stevens-

Thompson equation (to determine the appropriate sample size at a 95% confidence
level) , non-normal distribution tests Teacher : Wilcoxon signed- rank test for
measuring differences in paired groups . Mann-Whitney U test for sample equivalence

and for measuring differences in unpaired groups. Effect size: Cohen 's coefficient (-d

Conclusions:

Based on the statistical results of the five hypotheses, the following

conclusions can be drawn:

ballistic training compared to traditional training:
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The results showed that the ballistic program was more effective in
developing physical abilities directly related to athletic performance in 100m
freestyle swimming, especially in explosive power variables (broad jump, vertical
jump, medicine ball throw with both hands) and leg muscle strength, compared

to traditional training.

ballistic training in improving static strength:

The grip strength variables (right and left) showed a weak or moderate
effect with ballistic training , while traditional training was more suitable and

effective in improving this type of (static) strength.

Improvement in the control group (traditional training):

The control group showed a very large effect size improvement in most
physical abilities, but this improvement remained limited compared to the
experimental group. This confirms that traditional training is less effective in

raising the required performance level for the 100-meter freestyle.
Overall impact of ballistic training:

ballistic program demonstrated a marked improvement in all studied
physical variables without exception, with impact percentages ranging from
significant to very significant. This reflects the balance of its training components

and their suitability to the demands of the 100-meter freestyle swim.

Confirming research hypotheses:

The results proved the validity of the five alternative hypotheses, as statistically
significant differences were found between the groups and the pre- and post-test
measurements, which reinforces the validity of using ballistic training as a basic

training option for developing the physical abilities of swimmers.
Recommendations:

In light of the study's findings, the following recommendations can be

made:

Ballistic training accreditation:

It is recommended to adopt ballistic training as an effective training

method for developing explosive power and physical abilities in 100-meter
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freestyle swimmers, as it has proven to be more effective than traditional training

in this aspect.

Combining traditional training with ballistic training (recommendation):

It is recommended to combine traditional and ballistic training within
training programs in order to achieve integration between the development of

static strength (such as grip strength) to which traditional training responds more,

and explosive strength in which ballistic training excels.

Coaches should focus on explosive power (recommendation):

It is recommended that coaches focus on explosive power training using
exercises such as: the long jump, the vertical jump, and the medicine ball push
with both hands; due to their significant and direct impact on improving the

performance time of the 100-meter swim.
Taking into account individual differences (recommendation):
ballistic or traditional training can vary depending on their fitness level
and previous experience.
Further studies should be conducted (recommendation):

It is recommended that further applied studies be conducted on larger

samples and different levels of swimmers (juniors and professionals) in order to

confirm the current results and expand their application.

Including specialized training modules (recommendation):

It is recommended to include specialized training units that target the

development of static strength (especially grip strength) alongside ballistic units,

in order to cover all aspects of the swimmers' physical performance.

Developing training curricula (recommendation):

It is recommended to develop swimming training curricula that adopt
modern methods such as ballistic training , in order to keep pace with the

requirements of international competition and enhance the competitive

performance of athletes.
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