Auras Journal of Sports Sciences
Volume: 04/ Number: 03/ Month: July/ Year: 2026/ p.p.: 71-89

ddaly 11 o glad (a1 Ataa
89-71 0= U/ 2026: 43l /Ay s ¢ 5eil) /03202211 /04 :aladl)

https://asjp.cerist.dz/en/PresentationRevue/935

Ol aa dagiinnall dpala) 43l gl AN 5 jlgal Ailaa galal) ) picial) 45 84
g A ad) el e Al ) cls all by e
Comparison of Biomechanical Variables of the Straight Front Somersault with Two
Twists on the Floor Exercise between Iraqi and Iranian National Team Gymnasts
s AU Gl da e 20

sarmad.gais@alsafwa.edu.iq 5 stuall drala cdualy )l o sle o dpad) dy Sl aud

https://doi.org/10.5281/zenodo.21183072  2026-07-05: 04 &5 2026-05-17:ds8 &S 2026-05-14:Jww ¥ gk

B
o Aasivnall el 4 5l A 3 g olaly ddaii yall ASuilSa sud) ol priall & jlia g s ) Al al) o3 Cangs
zeial) o bl aaie) i ¢ il elinbiaad) b ¥ 5 B el uatial eV Gn A )Y @lS el Ll e o
o)A i S Y cdiall (ge aaly Y5 el caiall e Ggue Y (6) Go Al @i Ki ol 4psluly il
«(Tracker)s (Kinovea) Glsae o A e é_);j\ Jalasl) ey e\AiIu\ PUGITEN coaidall Ay Gldiai (585 Gaae
edualiall Ll 5 5 Jie 4SSl 5 S alaisll ) piall (g0 Ao sama 7l sa0u) g «(Dynafoot) 558l Gald Slea () Adl)
L gl alasiuly Wlias) bl dalles iy alabal¥ly aiall 585 o) puhall (e ) o8N S ye gLl gl 3l Aoyl
e & daualy (38 29a g il i jelal By e genall (o B3l Gl (t-test) SLERT s s bmall il AtV bl
e D edal i (JE S 0 i) 5 cJualiall Ll 55 cadall 558 3 duala copaiiall eV (m 4SS gl < il (g
Sy Lo dgilian) A1V <3 G5 58 ol paiall amy el Al cJilaall & 5l adgig S pal) Sall 8 e 5l ) )
caliall )55 5 caiall 358 Lo W 5 ASiilSaa sl <l juaciall (o A jall Coniind LS 63 jlgall dal o (s 6 e laY1 o)l
o oSS sl Jilall Saie] B ) g piay Cuasly 3 kel 02a (8 8 e1aY) B sad Al Cilaase 2 (JEI S je gl

(0o W A pall 3l a5 2l eUad1 epmaal e Jand) 5 e 51l el ) apanad

oSl )oY S il puaiall ¢aala) Al sl Aulal) ¢ SilSa saall Jalail) ¢ ) Slinlieal) sdsalidal) cilalsl)

Abstract:

This study aimed to analyze and compare the biomechanical variables associated with the
performance of the straight front somersault with two twists on the floor exercise between Iraqi and
Iranian artistic gymnastics national team athletes. The descriptive survey method was adopted, and
the sample consisted of six Iraqi national team gymnasts and one Iranian gymnast who was
intentionally selected based on federation rankings. Motion analysis techniques were applied using
Kinovea and Tracker software, in addition to the Dynafoot force measurement system, to extract key
kinematic and kinetic variables, including joint angles, angular velocity, center of mass height, flight
time, take-off force, and impact force. Data were statistically analyzed using mean, standard
deviation, and independent t-test to identify differences between the two groups. The results
indicated clear differences between the two teams in several biomechanical variables, particularly
take-off force, joint angles, and center of mass height, with the Iranian gymnast demonstrating
superior biomechanical efficiency in force production and movement control. However, some
variables showed no statistically significant differences, indicating similarity in certain phases of
execution. The study concluded that biomechanical variables—especially take-off force, joint
angles, and center of mass height—are critical determinants of performance quality in this skill. It
recommends integrating biomechanical analysis into training programs to enhance performance
efficiency and correct technical errors.

Keywords: Artistic gymnastics; biomechanical analysis; front somersault; kinematic variables;
motor performance.
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