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The purpose of this study was to determine the relationship between sdlected
biomechanica variablesdescribing gymnastic tumbling performance and asubjective
score basad upon gymnadtic judging criteria. This was done under non-competitive
conditions. A corrdation anayss was performed of sdected gymnastic tumbling
kinematic variableswith an elitelevel coach's evauation of each performance. Spe-
cifically, an evauation was made of the tuck. full twisting, and layout double back
somersault floor exercise movements,

METHODOLOGY

Nineteen maeJunior National Oly mpic Team gymnagis(Age: 15.82+ 1.43 years,
Height 1.60 + 0.10 m Mass 53.12 % 10.70 kg) were videotaped on astrip tumbling
platform performing three wials each of roundoff, back handspring, tuck, and/or full
twist, and/or |ayout doubleback somersaultintoalanding pit. The platform wasaspring
floor created usng pandsfrom the floor exercise parformancearea. To assidt in the
identificationaf anatomical landmarkseach athlete's jointswere marked with reflective
tape. A high gpead video camera (NAC HSV-400) operating at 200 Hz, postioned
perpendicularo thedirectiond movement, recorded eech tumbling pass. Thefidd o
view waslimitedto the back handspringexit, double back takeoff, and beginning flight
phase. A numericd ratingbased on the | nternationa Gymnastics Federation (IGF) code
of pointswas usd to eval uate each performanceimmediatdy after each tumbling pass.

Thevideoinformation wasdigitizedon an IBMPC compatiblecomputer using the
automatic mode of the PEAK Mation Measurement System. Thissystem tracked the
reflectivemarkersandthereforej ointposition. Thepointsdigitized werethecheck, chin-
neck intersect, shoulder, el bow, wrist, iliac crest, hip, knee, ankle, hed,andtoe. Nincteen
tuck, ten full twisting, and six layout doubl e back somersaultsweredigitized. Scgment



mass and center of nass were predicted using Dempster (1955). A fourth order
Butterworth digital filter with acutoff frequency of 8 Hz wes used to smooth thedat a
Vdues for touchdown and tekeoff velocities and engles as wdl as preflight and
touchdown durationswereca cul ated. Pre-flight durationwasdefinedasthetimeperiod
from back handspring exit until back flipentrance. Touchdown duration wasidentified
asthetimeperiod from back flipentranceto back fliptakeoff. Datawereandyzedusing
the SPSS PCstatistical package.

RESULTS AND DISCUSSION

For thetuckeddoubl ebeck somersault, asignificantcorre ation(p<.01) wasfound
between t he score and pre-flight duration. touchdown angle. horizontal velocity, and
takeoff verticd veocity. For theother movements only pre-flightdurationwith respect
to thefull twisting movement showed significance(see Table 1).

Theresaultsindicatethat thoseparameters which areattributabl eto back handspring
peformance affect the evauaion of a tucked double back somersault. Lack o
significantrelationshi psmay beattributed to thelow number of subjectswho performed
t he other two movements. Theoveral low correlation betweent he variables messured
and score may be atributed to the fairly homogeneousgroup studied. These results
suggest that t he root of successful execution of atucked doubleback somersaultmay lie
in the exit of the preceding back handspring. This condusion is in agreement with
Bruggemann’s (1987) remarkson the subject

Table 1. Correlation of GymnasticsDouble Back Somersault Movementswith
Selected Biomechanical Variables.

Tuck Full Twist Layout
(n=57) (n=30) (n=18)
Preflight Duration -0.57* -0.48* 0.17
Touchdown Angle -0.45* -0.34 -0.21
Touchdown Horizonta Ve ocity 0.48* 0.43* 0.51
Touchdown Vertica Ve ocity 0.18 0.36
Touchdown Durétion 0.11 -0.10 -0.21
Takeoff Angle -0.26 -0.04 -0.21
Takeoff Horizonta VVdocity -0.04 -0.13 -0.02
Takeoff Verticd Veocity 0.79* 0.10 0.10

(* indicatesp < .01)
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CONCLUSION

Although these athletes were well beyond learning back handsprings, it
appeared that concentration on back handspring technique as it relates todouble back flip
performance would be valuable. The significance of this finding from an applied point
of view is that coaches want to know what their athletes will have to do to successfully
complete double and even triple back somersaults. Theiremphasis is often on the takeoff
and flight of the flips as opposed to its approach. -
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