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Research Summary
Studying the relationship between the biomechanical variables of pulling with

the arms, pushing with the legs, and sliding speed in breaststroke swimming

The study aims to identify the relationship between the biomechanical variables of
pulling with the arms, pushing with the legs, and sliding speed in breaststroke swimming.

Study Methodology The researcher used the descriptive method to suit the nature of
the study

Study sample A deliberate sample of 8swimmers aged 2(0-18years was selected
from the Military Institution Club in Alexandria.

The most important results were that the horizontal acceleration and the resultant
acceleration of the foot reached its maximum rates of acceleration during the backward
movement at the moment of the beginning of the pull with the arms. The vertical acceleration
and the resultant force of the hand had a negative effect on the speed of sliding at the
moment of the beginning of the pull with the arms. The horizontal velocity and the resultant
velocity of the center of gravity of the body at the moment of the end of the pull with the
arms. The moment of the end of the push with the legs helps the speed of sliding. Increasing
the rates of horizontal and resultant acceleration of the foot produces a tremendous
momentum force at the moment of the start of the push with the legs, which helps speed up
the slide. The vertical acceleration of the hand has a negative effect on the speed of the slide
at the moment of the start of the push with the legs, increasing the horizontal speed of the
foot and the resultant speed. At the moment of the end of the push with the legs, it helps to
generate a driving force for the body forward. Increasing the shoulder angle enables the
swimmer to extend his body forward and reducing the resistance at the moment of the end of
the push with the legs. Weakening of the angle of the wrist of the hand at the moment of the
end of the push with the legs has a negative effect on the sum of the swimmer’s driving
force. Weakness of the angle The ankle at the beginning and end of the push with the legs
leads to increased resistance. Therefore, the researcher recommends paying attention to
studying the biomechanical characteristics of the different breaststroke races because of
their connection and significant impact on the level of technical and digital performance. It is
necessary to be aware of technical errors and develop training programs for breaststroke

swimmers to address weak points, especially the wrist joint. And the ankle joint.
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