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Kenichi Okano"?, Seita Kuki', Nakaba Akiyama®’ and Satoru Tanigawa’: A case study of the characteristics of
jumping responsible for different training effects in volleyball players. Japan J. Phys, Educ. Hlth. Sport Sci.

Abstract: This study focused on volleyball spike jump performance. We classified players based on different types
of jumping ability and tested the effects of strength training and plyometrics for each type of ability. Players who
excelled in their ability to acquire greater impulse (countermovement jump or CMJ type) showed no significant
changes in spike jump height with strength training (improvement in maximum muscle strength), but demonstrated
a significant improvement in jump height after plyometrics. In contrast, players with outstanding execution of
ballistic movement (rebound jump or RJ type) showed a significant improvement in their spike jump height
with strength training (an improvement in maximum muscle strength), but a significant loss of jump height after
plyometrics. This reveals that the same training program results in players jumping lower or higher, depending on
the jump type. When formulating training to improve the jump height of volleyball players, these results suggest
that the type of training must be selected based on the individual player’s jumping ability.
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Tablel Weight training program in study 1.

Table2 Weight training program in study 2.

Exercise reps/load set Exercise reps/load set

Squat 3reps/SRM 3set Depth jump - 45cm box - 3reps 3set
Leg curl 10reps/10RM 3set Squat Sreps/SRM 3set
Bench press 3reps/SRM 3set Bench press Sreps/8RM 3set
Bent over row 3reps/SRM 3set Lat pull down 10reps/10RM 3set
Dumbbell shoulder press 8reps/SRM 3set Dumbbell pullover 10reps/10RM 2set
Wrist curl 10reps/10RM 2set Side lunge 10reps/10RM 2set
Calf raises 20reps/20kg 2set Calf raises 20reps/20kg 2set

rest: 60-120sec
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Figure 1 Dividing subjects into two types depended
on their jump characteristics in study 1.
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Table3 Changes in Body weight, SQIRM/BW, Jumping abilities and SPJ in study 1.

CMIJ type RJ type
Pre Post Pre Post
Body weight (kg) 88.1 = 14.5 88.2 = 14.8 78.5 £ 4.5 79.1 £5.0
SQIRM/BW 2.05 = 0.23 2.22 4 0.27%** 221 £0.22 2.31 4 0.24*
SPJ (m) 0.82 = 0.08 0.84 = 0.09 0.84 = 0.07 0.93 £ 0.03*
CMIJ (m) 0.73 = 0.06 0.78 * 0.06* 0.72 = 0.06 0.80 £ 0.05*
RJ-index 2.09 + 043 2.12 £ 031 2.75 £ 0.30 2451032

Means £ SDs are shown. *: p<0.05; **: p<0.01; significant differences vs. Pre
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Figure 2 Changes in jumping performance in study 1.
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Figure 3 Two-way repeated measures ANOVA (type X period) was applied to compare the effects

between the RJ type and CMJ type: study 1.
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Figure 4 Dividing subjects into 2 types depended
on their jump characteristics in study 2.
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Table4 Changes in Body weight, SQ1RM/BW, Jumping abilities and SPJ in study 2.

CMIJ type RJ type
Pre Post Pre Post
Body weight (kg) 75.6 = 8.9 76.3 9.9 72.7 £ 7.1 734+ 7.0
SQIRM/BW 1.79 £ 0.20 1.82 = 0.20 1.81 = 0.11 1.83 £ 0.10
SPJ (m) 0.80 £ 0.08 0.85 £ 0.07* 0.77 £ 0.08 0.74 = 0.09*
CMIJ (m) 0.46 £ 0.04 0.49 £ 0.02 0.52 + 0.05 0.50 = 0.06
RJ-index 1.74 = 0.31 2.07 £ 0.36* 2.59 £ 0.40 2.21 £ 0.50*
RJ (height: m) 0.33 £ 0.06 0.36 £ 0.04 0.42 +0.05 0.39 + 0.07
RJ (contact time: sec ) 0.18 £ 0.02 0.18 = 0.03 0.16 = 0.02 0.18 = 0.01*

Means & SDs are shown. *: p<0.05; significant differences vs. Pre
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Figure 5 Changes in jumping performance in study 2.
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Figure 6 Two-way repeated measures ANOVA (type X period) was applied to compare the
effects between the RJ type and CMJ type: study 2.
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