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Abstract

This study aimed to investigate the relationship between the kinematic variables of the different

performance phases in the vault event and the achievement scores of the gymnasts who

placed first, second, and third in the 2015 World Championship Vault Final through the

application of ChatGPT as an intelligent motion analysis tool.

The researchers adopted a descriptive analytical research design. The study sample consisted

of the top three gymnasts in the 2015 World Championship Vault Final. The kinematic analysis

included several performance variables, including approach velocity, knee angle, hip angle,

take—off angle, flight characteristics, and landing mechanics.

The findings revealed that approach velocity represents the fundamental biomechanical

determinant of high—quality vault performance. The hip angle and trunk inclination played a

crucial role in converting horizontal momentum into vertical momentum during take-off. An

inverse relationship was also observed between the height of the center of mass and the
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degree of difficulty, indicating that more difficult vaults require greater angular momentum at
the expense of vertical height. Furthermore, the results demonstrated that temporal
coordination among the different joint angles is more influential in achieving optimal

performance than the absolute values of these angles.

The researchers recommend incorporating artificial intelligence technologies, particularly
ChatGPT, into biomechanical analysis of sports skills. They also recommend conducting
comparative studies between ChatGPT and specialized motion analysis software such as
Kinovea, as well as applying the same analytical approach to other gymnastics skills to

enhance coaching practices and athletic performance.

Keywords: ChatGPT; Artificial Intelligence; Kinematic Analysis; Biomechanics; Vault; Artistic

Gymnastics; Performance Achievement.
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Correlations

JRPREERNTY Lokl L
el )

Pl SR Dol Salldly  aslloe  Eledldedasly  JVlolekll gl slaadldyly bl dls el Ll sl

e Pearson Correlation 1 382 821 -.068 314 -.105 -.053 388 899" 497 903" -355 -638 363
Sig. (2-tailed) 455 045 .899 544 .843 .920 447 .015 316 014 .490 172 480
N 6 6 6 6 6 6 6 6 6 6 6 6 6 6
184,05 Pearson Correlation 382 1 500 711 .185 -814" 474 -.260 537 -.003 .547 138 -.145 373
Sig. (2-tailed) 455 312 113 725 .049 342 619 272 996 .262 794 784 467
N 6 6 6 6 6 6 6 6 3 6 6 6 6 6
FITENT Pearson Correlation 821" .500 1 217 .592 -.158 .262 578 971" .343 821" -.320 -.467 .184
Sig. (2-tailed) .045 312 680 215 765 616 .230 .001 505 .045 536 351 727
N 3 6 3 3 6 6 6 6 3 6 3 6 6 3
wasell il Pearson Correlation -.068 711 217 1 -.018 -.905" 845" -.145 .260 -226  -.004  -.198 037 -311
Sig. (2-tailed) .899 .113 680 .973 .013 .034 784 .619 667 .994 707 945 .549
N 6 6 6 6 6 6 6 6 6 6 6 6 6 6
ST Pearson Correlation 314 .185 592 -.018 1 .209 -.253 722 .445 683 227 -.245 -.581 434
Sig. (2-tailed) 544 725 215 973 .690 628 .105 377 135 .665 .640 226 390
N 6 6 6 3 6 6 6 6 6 6 6 6 6 6
aallduatel Pearson Correlation -105  -.814  -.158 -.905° .209 1 -.701 384 -277 175 -.164 .112 045 .091
Sig. (2-tailed) .843 .049 765 013 690 121 453 .595 741 756 832 933 .864
N 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Js¥l.olklisl;  Pearson Correlation -.053 474 262 845" -.253 -.701 1 -.118 .296 -561 084  -.131 344 -.624
Sig. (2-tailed) .920 342 616 034 628 121 823 570 247 875 .804 504 .186
N 3 6 6 6 6 6 6 6 3 6 3 6 6 3
ERTER Pearson C i 388 -.260 578 -.145 722 384 -.118 1 499 628 132 -.705 -613  -.135
Sig. (2-tailed) 447 619 230 784 .105 453 .823 314 182 .803 118 .195 .798
N 6 6 6 6 6 6 6 6 6 6 6 6 6 6
51 ubilal;  Pearson Correlation .899" 537 971" 260 445 -.277 .296 .499 1 .356 858" -.407 -.530 .151
Sig. (2-tailed) .015 272 001 619 377 .595 .570 314 488 .029 423 279 775
N 3 6 6 6 6 6 6 6 3 6 3 6 6 3
SBlybll.g G, Pearson Correlation 497 -.003 343 -226 683 175 -561 628 .356 1 172 -578 -.955" 480
Sig. (2-tailed) 316 .996 505 667 135 741 247 .182 488 744 229 003 336
N 6 6 6 3 6 6 3 6 6 6 3 6 6 3
Lol gl Pearson Correlation 903" 547 821" -.004 227 -.164 .084 132 .858" 172 1 2031 -.299 .432
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Sig. (2-tailed) 490 794 536 707 640 .832 .804 118 423 229 .953 112 434
N 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Lynall Pearson Correlation -638  -.145 -.467 037 -.581 045 344 -.613 -.530 -.955"  -.299 712 1 -.360
Sig. (2-tailed) 172 784 351 1945 226 933 .504 .195 279 003 .565 112 483
N 3 6 3 3 6 6 3 6 3 6 3 6 6 3
dll Pearson C i 363 373 184 -311 434 .091 -.624 -.135 .151 480 432 399 -360 1
Sig. (2-tailed) 480 467 727 549 390 .864 .186 .798 775 336 392 434 483
N 6 3 6 6 6 6 6 3 6 6 6 3 6 6

=, Correlation is significant at the 0.05 level (2-tailed).
==, Correlation is significant at the 0.01 level (2-tailed).
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