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CRITERIA OF VAULT «TSUKAHARA» TECHNIQUE

Khmelnitska I.V., Krupenya S.V ,
National University of Physical Education and Sports of Ukraine, Kyiv

Introduction. In artistic gymnastics, the complexity of competitive programs continues to
increase. With the addition of new, safer vaulting table, gymnasts are attempting more difficult and
dangerous vaults. Analysis of references allowed to conclude that the training process should be
organized in such a way so to stimulate certain biomechanically rational directions in improvement
of technical skill. The problem of improving the skilled gymnast’s technique of motion action in
vaults on the changed design of the apparatus was considered by a number of specialists, but it has
not yet received sufficient scientific development accounting modern biomechanical technologies
[2]. So the purpose of the research is to develop the criteria in order to evaluate the kinematic
characteristics of the skilled gymnast’s technique in « Tsukahara» vault on the «vaulting table» .

Methods of research. To perform the tasks, the following research methods were used:
analysis of scientific-methodical and special literature; Questioning; The analysis of videotapes of
competitive activity, Pedagogical observation; Video shooting; Pedagogical experiment. In order to
obtain a quantitative experimental material, a biomechanical video-computer analysis of the
athlete's movements was used using the application software «BioVideo» [5]. The processing of the
experimental material was carried out by methods of mathematical statistics.

In order to determine the biomechanical indexes of the technique of supporting vaults of
qualified gymnasts on a projectile of a modified design «vault tabley», a pedagogical experiment was
conducted on the basis of an analysis of video shooting performed in the conditions of the
competition model. 20 qualified gymnasts of the «Master of Sports» level - members of the
Ukrainian national team, its reserve squad and the team of the city of Kiev took part in the
pedagogical experiment. In the conditions of the competition model, a video shooting of the
supporting vaults performed by qualified gymnasts on a modified projectile «vault table» was made.

Results and discussion. The biomechanical videocomputer analysis was used to reveal the
features of the kinematic structure of the skilled gymnast’s technique in «Tsukahara» vault on a
«vaulting table». Thus, the duration of the post-flight phase (PF) is 0.958 s (S = 0.064 s), the height
and range of PF are 1.24 m (S=0.14 m) and 2.52 m (S = 0.24 m).

20 qualified female gymnasts — the members of the Ukrainian National — formed two groups:
control and experimental — 10 gymnasts in each. Experimental and control groups were identical in
terms of general physical, special motor and special technical readiness before the experiment. At
the beginning of the pedagogical experiment, the gymnast groups did not have statistically
significant differences (p> 0.05) in the vault’s kinematic characteristics.

The pedagogical experiment was conducted in the conditions of preparation for the main
starts of the World and Ukrainian championships for 12 months. Gymnasts of both groups were
trained according to a single plan six times per a week, twice a day, 3 hours each. In both the
experimental and control groups, the gymnasts performed basic vaults for 45 minutes in each
training session. Training of the experimental group in the base vault was organized and conducted
according to the developed special programs for improving the «Tsukahara» vault technique.
Gymnasts of the control group trained under the guidance of their trainers with their methods. The
control group of gymnasts performed exercises which were less complex and less diverse in a
smaller (5%) volume. The evaluation criteria of skilled female gymnast’s technique by the
kinematic parameters in «Tsukahara» vault are presented in Table. 1. As a result of pedagogical
experiment, the initial score was increased from 4.08 to 4.26 points, the score for the technique was
increased from 8.55 to 8.93 points, the overall score — from 12.63 to 13.19 points (p <0.05) in the
experimental group of gymnasts in «Tsukahara» vault. The estimations increased in the control
group too, but insignificantly statistically (p> 0.05). Skilled female gymnasts of the experimental
group won the prizes at the World and Ukrainian championships.



Table 1
The evaluation criteria of skilled female gymnast’s technique by the kinematic
parameters in «Tsukahara» vault

Phase Phase Parameter Estimation

no. low middle | high
I | approach velocity, m's™ <5,43| 5,43-5,86 | >5,86
II | hurdle-step time, s >0,284|0,272-0,284|<0,272
time, s >0,1240,094-0,124]<0,094

i | onboard velocity at take-off the board, m-s™ <4.76| 4,76-525 | >525
knee joint, degrees <148 | 148-157 | >157

hip joint, degrees <148 | 148-162 | >162
IV | pre-flight time, s >(),244|0,200-0,244(<0,200
time, s >0,251/0,217-0,251[<0,217

V | on-table velocity at take-off the table, m- gt <3,18]| 3,18-3,85 | >3,85
shoulder joint, degrees <143 | 143-159 | >159
time, s <0,768]0,768-0,828]>0,828

angle between horizontal and body, degrees | <1,05| 1,05-1,27 | >1,27

post-flight turn, degrees <229| 229-254 | >2 54

VI height off the table, m <50,4| 50,4628 | >62.8
horizontal distance, m <250.,4|250,4-301,6(>301,6

piked/tucked

salto forward off| P joint, degrees >76 | 70-76 <70

angle between vertical and body, degrees >48,9| 48,9-55,7 | <55,7
knee joint, degrees <133,9/133,9-161,1{>161,1
Vault total time, s >1,701{1,581-1,701|<1,581

VII | landing

Evaluation of the technical training of qualified gymnasts should be carried out in a
differentiated and complex manner, with the use of special programs for improving the vault
technique, by controlling for the technique in vault certain phases. The purpose of the control is to
evaluate the technique of skilled gymnasts in terms of the kinematic indicators of their motor
actions when «Tsukahara» vault was performing both in the process of technical preparation and in
the process of preparation for the competition.

Conclusion.

1. Analysis of references shown that the technical training of skilled female gymnasts in
vaults was carried out without consideration of the biomechanical features of the technique, and
there were no quantitative criteria for evaluating the gymnast’s technique in vaults on a "vaulting
table".

2. As a result of our own research, quantitative kinematic characteristics of skilled female
gymnast’s technique in «Tsukaharay vault have been determined: the duration of the post-flight
phase was 0.798 + 0.030 s, the altitude of the flight of gymnast’s gravity center in post-flight phase
was 1.16 £ 0.110 m, and the range of female gymnast’s gravity center was 2.19 = 0.244 m.

3. The scales of evaluation criteria for kinematic characteristics of skilled female gymnast’s
technique in «Tsukahara» vault on a «vaulting table» were developed for the first time.
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