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Analysis of Lower-Limb Movement Synchronization During the Performance of the Back
Handspring on the Floor Exercise Mat and Its Relationship to the Dynamic Balance Index in

Advanced Gymnasts

By
Asst Prof Dr. Ali Hassan Neama Al-Saadi
Asst Prof Dr. Abeer Ali Hussein Al-Maamouri

Fatimah Hamid Kadhim

Abstract

The study aimed to analyze movement synchronization between the upper and lower
limbs during the different phases of the back handspring performed by advanced gymnasts,
identify the key timing points that influence the effectiveness of transitions between
performance phases, and provide practical biomechanical indicators that can be utilized to

improve technical training programs for gymnasts.

The researchers employed the descriptive analytical method using a correlational approach
due to its suitability for the nature of the study. The research population consisted of
members of the Iragi National Gymnastics Team. The sample was selected using a
comprehensive census method, as all participants were advanced gymnasts capable of
performing the back handspring skill accurately and consistently. The sample included six

advanced gymnasts.

The research data were statistically analyzed using the Statistical Package for the Social
Sciences (SPSS).
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The findings indicated that movement synchronization is essential for successful execution of
the back handspring on the floor exercise mat. The contact time of both the upper and lower
limbs was found to be associated with performance stability. Moreover, precise timing
between lower— and upper-limb movements determines the correct movement trajectory
during skill execution. The results also showed that the lower limbs serve as the primary
source of propulsive force during the take-off phase, after which the mechanical role
gradually shifts to the upper limbs. The back handspring relies directly on movement
synchronization, as temporal integration among body segments contributes significantly to
smooth and coordinated performance. Statistically significant differences were observed
between the upper and lower limbs across the different phases of performance, reflecting the
distinct mechanical role of each limb throughout the movement. Furthermore, the dynamic
balance index revealed a relative deficiency in dynamic balance among the participants
despite their ability to generate sufficient ground reaction force to perform the skill

successfully.

Keywords: Back Handspring, Movement Synchronization, Lower Limbs, Upper Limbs,

Dynamic Balance, Biomechanics, Floor Exercise, Gymnastics.
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