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SUMMARY

Physical fitness, and one of its components muscular
endurance, is a primary objective of physical education.
Mmuscular endurance means the ability of a muscle to repeat
identical movements or pressures, or to maintain a certain degree

of tension over a period of time (Isometric contraction).

In competitive swimming, short and middle distances are
activities that require in the first place cirulorespiratory endurance
and muscular endurance which enable the swimmer to continue

achieving the required distant without feeling tired.

Basically, there are three types to perform muscular

endurance which can be 1dentified as follows:

(1) Dynamic muscular endurance : the performer executes identical
repetitions of movement through a designated distance and
over an unlimited amount of time. performance is scored in

terms the number of correct executions completed.

(2) Repetitive static muscular endurance: the performer executes
repetitions of force against a static measuring device.
performance is scored in terms of the number of times the
performer registers a force equal to a certain percent of either

the maximum strength of muscles involved of body weight .

(3) Timed static of muscular endurance : the performer maintains
on continuous muscle contraction rather than a series of
repetitive bouts. performance is scored in terms of the amount

of time the weight was held
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A review of the related literature showed that most of the

studies were concerned with the development of circulorespiratory

endurance and muscular strength rather than muscular endurance .

The development of muscular endurance differ from both
ciruclorespiratory endurance and muscular strength. While
muscular endurance primarily taxes the skeletal muscles involved
with the number of repetitions executed, development of strength
depends on the maximum amount of weight lifted or force exerted,
and the development of circulorespiratory endurance tax the

efficiency of the heart and lungs.

Accordingly, the present study was concerned with the
development of muscular endurance, as a basic component for
short and middle distances swimming, and its effect on its

performance time.

Aims of the research

Generally, the present research was concerned with the
effects of developing muscular endurance on the performance time
for 400 meters-free style swim for junior competitive swimmers.
the development of muscular endurance included the muscles

groups associate with selected four body parts and the whole body.

Three groups of subjects, two experimental and one control,
were utilized in the present research. the two experimental groups

were " the pre-exercises group ", and " the interval exercises group”
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Specifically, aims of the present research were :

(1)

)

To follow repeated measures fto compare the effects of each of
the utilized two styles in developing muscular endurance

relevant to Each of the selected body parts (shoulder girdle
and arms, legs, abdomen, back, and the whole body).

Comparing the utilized three groups in terms of levels of
improvement. that had been acquired through the

experimental procedures relevant to:

(a) Muscular endurance for each of the selected body

parts.

(b) The performance time for 400 meters-free style.

Hypotheses

In light of aims of the present research, the following

hypotheses would be drawn :

(D

(2)

Throughout the scored repeated measures for muscular
endurance significant differences associated with a linear
performance curve would be found for each of the two
experimental groups relevant to each of the selected body

parts.

Concerning the gain differences relevant to the application of

the experimental procedures on muscular endurance :

(a) The two experimental groups would be significantly

improved in comparison to the control group.

(b) The interval-exercises group would be significantly

improved In comparison to the pre-exercises group.
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(3) Concerning the gain differences relevant to the application of

the experimental procedures on 400 meters-Free style swim :

(a) The two experimental groups would be significantly

improved in comparison to the control group.

(b) The interval-exercises group would be significantly

improved in comparison to the pre-exercises group.

Procedures

Methodology

Experimental method was used to find out the difference
between the effects of practicing muscular endurance exercises pre
and in between the swimming program in each practice session

throughout the experimental period.

In the present research, number of independent variables
were three and number of dependent variables were six. the
dependent variables formed two experimental styles that had been
used in developing the muscular endurance, while the third formed
the control variable. One of the styles specified the application of
muscular endurance exercises before the execution of swimming
exercises. The Egyptian shooting club group was assigned this
style and was named " The pre-exercises group " . the other style
was assigned randomly to one of the Nasr City Club and was

named " The interval-exercises group " .

The six dependent variables were consisted of five muscular
endurance exercises for five main parts of the body, while the sixth

was concerned with 400 meters-Free style swim



mple

Sample of the present research was consisted of 72 junior
competitive swimmers from two sport clubs, Nasr City Club (n =
48) and the Egyptian Shooting Club (n = 24) . Sample's age ranged
between 11 to 12 years old.

Three groups of subjects were utilized. All groups were
identical in terms of number (n=24). Two groups were used as
experimental groups and the third was used as a control. Subjects
form the Nasr City Club formed two groups. One group was
randomly assigned to form an experimental group, and the other
formed the control group, while the Egyptian Shooting Club group

formed the second experimental group.

Experimentl Preparing

Muscular endurance exercises;

Five free exercises were selected to represent the dynamic
muscular endurance component. those exercises could be used in
the mean time as tests to measure muscular endurance. the
exercises comprised four main parts of the body and the whole
body : shoulder girdle and arms, legs, abdomen, back, and the
whole body.

The swimming exercises :

The swimming part in the program was consisted of four

items in which the Free-style was utilized. The total distance in
each item was 400 meters with a total of 1600 meters in each

practice session. The four items were as follows :



—-6_

(1)8x50,(2)4x100,(3)2x200,and (4) 1 x 400 m.

Experimental procedures

The training schedules

The length of the training schedules was four times per week
for 12 weeks with a total of 48 practice sessions. The length of a

practice was 120 minutes.

The training program

The training program was consisted of two parts : one for
muscular endurance exercises and the other for swimming
exercises. The program was judged by eight specialized experts in

the field of swimming.

Execution of the practice sessions program

The pre-exercise group and the interval exercise group were
identical in terms of content and size of the training load in each
practice session. Difference existed only in the organization of the
practice session items. The pre-exercise group executed the
selected muscular endurance exercises before starting the
swimming exercises, while the interval-exercise group executed
the same muscular endurance exercises in between the swimming

eXercises.

The number of repetitions for each of the five muscular
endurance exercises during practice sessions were determined

according to the subject's recorded result in the pre-test. This result
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represented the maximum number of the subject's repetitions in the

same exercise.

Accordingly, the size of repetitions for each exercise
throughout practice sessions was gradually increased from 50% to
70% relevant to the maximum number of repetitions exhibited by

the same subject.

Each subject in the pre-exercise group was given one minute
rest interval between muscular endurance exercises, and five
minutes rest before starting the swimming exercises. During the
practice of the swimming exercises, each subject was given 20 sec.
per 50 meters swims. Subjects in the interval-exercises group were
given the same rest interval procedures except the five minutes rest

which was given in the middle of their practice session.

Practice sessions for the control group were identical to the
pre-exercises group relevant only to the swimming exercises. they

did not practice any type of physical fitness exercises.

Assistants

A swimming coach and two assistants - in addition to the
researcher - had put the experimental and testing procedures into
effect.

Tests and measurements

Tests

Six exercises were used in this research. Five of them were

used to measure the muscular endurance of specific body parts,
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while the sixth was used measure the performance time for 400

meters-Free style swim.

The six exercises were as follows :

(1) Push - ups ; for developing the endurance ofthe arms and
shoulder girdle.

(2) Sit-ups from knee bent ; for developing the endurance of the
abdomen.

(3) Half squat jump ; for developing the endurance of the legs.

(4) Shoulder elevation ; for developing the endurance of the back.

(5) Burbee (Squat Thrust) ; to measure the endurance of the
whole body.

Measurements

Measurements were consisted of pre-test, repeated measures,

and post test. each subject was given one minute rest interval

between muscular endurance exercises and 10 minutes before

starting the swimming test

Statistical treatments

Data collection

Number of repetitions for each muscular endurance test and

the performance time to tenth second was applied in measuring the
400 meters-Free style test.

Data treatment
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Data were subjected to elementary statistics, one way
analysis of variance, one way repeated measures, analysis of
covariance, and schfee test was used for comparing thhe results of

the three groups.

Results

Results of pre - test

Results of the analysis of variance indicated no-significant
differences among the three utilized groups relevant to each of the
selected test for measuring muscular endurance and for 400

meters-Free style swim.

Results of the repeated measures

Results of the repeated measures (5 measures) relevant to
practicing muscular endurance for each of the two
experimental groups revealed a Significant improvement for

each test relevant to muscular endurance.

Results of the post test

Results of the post test revealed :

(a) The two experimental groups were significantly improved
in comparison to the control group relevant to muscular

endurance tests.

(b) The interval exercises was significantly improved in
comparison to the pre-exercises group relevant to

muscular endurance tests.
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(¢) The two experimental groups were significantly improved
in comparison to the control group relevant to 400

meters-Free style swim.

(d) No significant differences were found between the

interval-exercise group and the pre-exercise group.

Conclusions

In terms of aims, sample, procedures and in light of the
reaching results associated with the present research, the following

conclusions would be drawn

(1) The utilized muscular endurance exercises were found to be

effective.

(2) The interval exercises style was found to be more effective in
comparison to the pre exercises style for developing muscular

endurance.

(3) Developing muscular endurance would have favorable effects

on the performance time of 400 meters-Free style swim.

(4) The interval exercises style would have slightly better effect

on 400 meters-Free style swim in comparison to pre-exercises

style.

Recommendations

In terms of aims, sample, procedures, and in light of the
reaching results associated with present research, the following

recommendations would be drawn :

(1) Stressing the use of muscular endurance exercises for junior



(2)

3)

4)

competitive swimmers.
Performance of muscular endurance exercises could be more

effective when placing those exercises in-between swimming

exercises rather before them.

It 1s preferred to utilize free exercises in developing muscular

endurance for youngsters.

Distributing physical fitness exercises among swimming
exercises would be helpful when the coach is dealing with

large number of swimmers.





