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Abstract:
The primary purposes of this study were to 1) document the kinematics of a single toe loop and a single
loop as performed by novice figure skaters and to 2) determine significant differences in maximum
jump height, angular momentum during the flight phase and radial velocity of the right leg during
take-off Each jump consisted of three phases, the approach, take-off and flight phase. For all phases,
time duration, average joint range of motion, average maximum and average minimum position were
calculated for the following joint angles: shoulder adduction/abduction, shoulder flexion/extension,
elbow flexion/extension, hip abduction/adduction, hip flexion/extension, trunk flexion with the ice
surface, knee flexion/extension, ankle dorsiflexion/plantar flexion. Additionally, resultant take-off,
horizontal, vertical velocities, take-off angle and radial velocity of the right leg were calculated for the
takeoff phase. For the flight phase, maximum jump height, jump length, total moment of inertia,
segmental contribution to total moment of inertia, angular momentum and angular velocity were also
calculated.

The six novice female subjects of this study completed at least one single toe loop and one single loop
jump in the field of view of two cameras. The video data were synchronized using an algorithm
developed by Yeadon and King (1999) using Matlab (MathWorks, Inc., 1999). The kinematic data was
analyzed using the Peak Motus Motion Analysis system (Peak Performancs Technologies, Inc.,
Englewood, CO) to obtain the angular position of the elbow, trunk, knee, ankle as well as the linear
positions of all segment endpoints. Angular momenta was calculated, as outlined in Hay, Wilson and
Dapena (1977), using Jensen’s (1989) inertial data sets. Radial velocity was calculated as the time rate
of change of the distance between the right ankle and the right hip.

In this study, it was found that there were differences, between the two jumps, in the lower extremity
during take-off and flight. The left knee and ankle in the toe loop showed more range of motion than in
the loop. However, in the loop, the left leg tended to “wrap” around the right leg during flight. No
significant differences were found, in maximum jump length, angular momentum and radial velocity. It
was concluded that there are other more significant elements of the toe loop that show a distinct
advantage over the loop. 
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