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Relationship between 3-point shot success rate in basketball and displacement
of center of gravity : focus attention on the college female athlete.

Kazuaki Sakai, Atsuko Shirai

Abstract

This study aimed to clarify the relationship between displacement of center of gravity (CG)
and 3-point shot success rate in basketball. The movement of CG during 3-point shots in experi-
enced players with high 3-point shot success rates was compared with that in inexperienced
players with low success rates.

The subjects were selected from 52 members of a university women's basketball team. The
experienced group comprised 6 players subjectively evaluated to have high 3-point shot success
rates by 2 coaches accredited by the Japan Sports Association as advanced coaches. The inex-
perienced group comprised 6 players subjectively evaluated as having poor 3-point shot success
rates by the same coaches. CG movement during a 3-point shot was measured using a two-di-
mensional direct linear transformation method. The 3-point shot success rate for each group
was calculated from 100 attempts and the success rate was significantly higher in the experi-
enced group (72.8%+4.7% vs. 35.8%6.6%, p<0.05). To compare differences in shooting motion
between the experienced and inexperienced groups, the following phases of the 3-point shot
were established: (1) stance — catch, (2) catch — set, (3) stance — set, (4) set — release, (5)
release = maximum, and (6) set = maximum.

The main results of the present study were as follows:

1. In the experienced group, vertical displacements of CG were significantly smaller in the
stance — catch, set — release, release = maximum, and set — maximum phases, while
horizontal displacements of CG were also significantly smaller in the stance — catch,
catch — set, stance — set, and set = maximum phases (p<0.05).

2. In the experienced group, vertical acceleration of CG was significantly smaller in the
stance — set, set — release, and set — maximum phases, while horizontal acceleration
was also significantly smaller in the stance — set phase (p<0.05).

3. In the experienced group, vertical displacements of the tragion were significantly small-
er in the stance — catch and set = maximum phases, while horizontal displacements of
the tragion were significantly smaller in the catch — set and stance — set phases
(p<0.05).

4. Significant negative correlations were found between 3-point shot success rate and ver-
tical displacement of CG in the set — release and set — maximum phases, horizontal
displacement of CG in the stance — set phase, vertical displacement of the tragion in
the stance — catch phase, and horizontal displacement of the tragion in the catch — set
and stance — set phases (p<0.05).

These results indicate that it is important to reduce the displacement of CG and the tragion

when coaching 3-point shots in basketball.
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