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A Longitudinal Analysis of Ability to Move Straight and to Change Direction
for Volleyball Players
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Abstract

The purpose of this study was to examine long-term changes in volleyball players’ ability to move straight and to change
direction, and clarify the factors responsible for its changes. The subjects were 30 male elite college volleyball players. Their
ability to move straight, to change direction, and to jump were measured before and after practice and training for 12 months.
The findings are as follows:

1) Regarding the change in the ability to move straight, it was found that there was a significant reduction in time of the
10m forward and backward sprint, and the side shuffle, but there was no significant change in time of the 20m straight sprint
for the three directions.

2) There was no significant relationship between the changes in sprint time of the three directions and the players’
positions.

3) As for the changes in the ability to change direction, there was a significant reduction in the 3.6m interval 5 shuttle side-
steps, the forward and side pro-agility test. There was no significant change in the 9m 3 shuttle run, and the forward and back
pro-agility test.

4) There was a significant reduction in time of performing 3.6m interval 5 shuttle side-steps for the group of the side
spikers and receivers (p<0.01), but no significant improvement in any measurement items for the group of centers and setters.

These findings show that with the 12 months' practice and training, the time reduction of the 10m straight run for the
three different directions is bigger than that of the 20m run. Moreover, regarding the ability to change direction, there was a
time reduction for the measurement items involving the forward and side motion. It suggests the factors for the ability of the
straight sprint may be more relevant to the time reduction rather than the stretch-shorting cycle of the lower limb which is

regarded to affect the ability to change direction.
(Tokai J. Sports Med. Sci. No. 29, 31-42, 2017)
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Table 1 Physical characteristics of the subjects (Pre

test)
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Fig. 1 Pro-agility test course and the method
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Table 2 Results of body composition and strength
Pre Post
K Eke) 74.00+8.52 74.27+7.93
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247 9MRM/ K E (ke) 1.53+0.24 1.57+£0.25
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INT—9)—1RM/ R E kg) 1.07£0.10 1.08£0.11
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Table 3 Results of the ability for the straight sprint

Pre Post
AT A EREIOmFE) 1.820.09 1.31£0.06™
AT A ERE20m (7)) 3.11+0.14 3.07+0.12
BAELHEEIO0MEF) 246+0.22 192+0.16™
BAEZEE20m(F) 4.35+0.43 4.29+0.31
HRIAERE10mE) 242+0.35 1.91%+0.14™
AEIAERE20mF) 4.42+0.68 4.20+0.25
ERIAEREIOmGE) 2.40+0.19 1.96+0.17"
ERIAERE20mF) 4.42+0.45 4.30+0.32
n=30 **:p<0.01
sec —/—20m forward sprint sec —A—20m backward sprint
35 - —O—10m forward sprint 50 —O—10m backward sprint
é_\% 45 | %\%
3.0 |
40 |
25 35
30
20 |
2:5 i <}\k§*
* % 20
15 |
**.5<0.01 Lo ip<0.0t
1.0 1.0
Pre Post Pre Post

H2 FIAERE (F) EBFERE (B) OAEEDZEL
Fig. 2 Changes in the measurement values of the forward (left) and backward (right) straight sprint

sec —/x—20m Side step (L) sec —— 20m Side step (R)
—O—10m Side step (L) —O—10m Side step (R)
55 ¢ 55
50 r 5.0
45 | %\% 45
4.0 r 4.0
3.5 r 3.5 F
3.0 ¢ 3.0
2.5 r * % 2.5 B %k %k
20 r 20 F
1.5 L
**.p<0.01 L5 **.5<0.01

1.0 1.0

Pre Post Pre Post

3 AIrEREOANEBOZEL (ER : £A[. BR : G56E)
Fig. 3 Changes in the measurement values of the side step (left: left side, right: right side)
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Table 4 Results of the straight sprint for each position

CS A

HARTZyH—(n=9) 25— (n=9) ty&—(n=4) L¥—18—(n=8)

Pre Post Pre Post Pre Post Pre Post
BB E10m(FD) 1.78+0.07 1.27£0.07" 1.840.09 1.3240.04™ 1.78+0.12 1312003 1.87+0.07 1.33+0.05"
BIA B E20m (F) 3.05+0.11 2.99+0.10% 3.13+0.12 3.09=0.11 3.06+0.16 307+0.14 3.18=0.11 3.13+0.10
BT ELRE10m(FY) 2414021 1.77£0.117 250+0.15 1.97+0.12" 2.39+0.15 1.95%0.12 250+0.28 2.01£0.15™
HAERE20m () 4.19+0.34 407029 4.39+0.33 445022 4.150.26 412+0.18 452053 4.42:0.29
ARIAEREIOME) 2.40+0.19 1.87+0.20™ 244+0.14 1.9240.117 2.30+0.04 1.92+0.06 2474058 1.95+0.07
ARHERE20m(F) 434+0.32 416037 4.41£0.31 425+0.20 4.24+0.09 419012 458+1.14 4.22+0.12
ERIFELRFE10mED) 2.41%0.13 1.90+0.20™ 2.38+0.19 1.96+0.18" 2.250.04 2.000.03 2.45+0.24 2.03%0.11™
E QA ERE20m (F) 441+0.27 420041 4.41£0.34 431031 4.11£0.02 434004 445066 4.37%0.20

x5 BEIREYT LOFIRILEESL

*:p<0.05 #%*:p<0.01

Table 5 Results of the straight sprint time (forward/backward

and left/right ratio)
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Pre Post
EHREIOmBTA /RS 0.74+0.06 0.65+0.15"
EfRE20mATA/EA 0.720.06 0.680.16
BIAEREIOME/ £ 1.01£0.09 0.94+0.21
BIAERE20mE/ £ 0.99+0.07 0.94+0.21
n=30 *:p<0.05

HorEEZONE, T2 NL—K—=LDF) —
I, FRRRI A B O B KR B L & B B E S
BRI E 2 BRATbITw S, 512, &
RPEM L7259 =07 ==V 7Tk, N
— K= VOF AL FS54 Y OEXIm D10 %8
Z % WiHE & 72 5100~150m O Hi 7 E F R L T
B, BIERLHTEIRHL TR, Thb
DZLEETA M- v IRROEREOB
NEZET DL, ABIZEIZBT 510m O EHREE
BREh OUEICIZ, N =R =V OFEIIBT S
R LA~ O B 4 Hi B O B BB E O KA
B5- LT B REMEAVRIE S 7z,

—J. FHoxgiz, sv=v s r—=v s
& L T100~150m D EMD SR AER /N L — K
=V I—=FDT A &R ANO T i E
IR L TWzAN 20m OFEEICH ST 54N
BER B RO G ~OBE) % 15 i H 1390 L
TWirholz, BEHEFEMKIZ, FL—=r 7%)%
DR REOBINEZET 5 L. £ H~D20m



INL — R — )V

X6 HOERBEEENDRERR

(BT B MR BIRE ) & 5 IR R B RE D\ B B TR ZE

Table 6 Results of the ability to change direction

Pre Post
ImEI3IETEE (7)) 12.17+0.78 12.08+0.56
3.6mESEE T AR AT YT (#) 11.44+1.07 10.35%+0.55™
AMATBT7OUTATANE) 4.80+0.21 472+023"
B TATOUTATRAN®E) 5.33+0.28 5.32+0.28
BIAETOFTOUT4TAE) 5.56+0.44 5.38+0.30"
n=30 #:p<0.05 k:p<0.01

—O—9m interval 3 shuttle run
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Fig. 4 Changes in the measurement values of
the 9m interval 3 shuttle run and 3.6m
interval b shuttle side-steps
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Fig. 5 Changes in the measurement values
of the pro-agility tests

Table 7 Results of the ability to change direction for each position

YARTHYH—(n=9) 2 8—(n=9) tyB8—(n=4) L¥—/3—(n=8)

Pre Post Pre Post Pre Post Pre Post
ImA3EEE (7)) 12.08+0.67 11.76£0.44" 12.12+0.34 12.23+0.39 11.83%0.29 12.91£0.99 12.02+1.12 12.05+0.27
36mAASEBY AR RTYT @)  11.07+£054 10.04+0.55" 11.581.16 10.590.53 11.80=1.57 10.22+0.23 11.52+1.08 10.51=0.44™
BIATRT7OUTFAT AN 4.690.19 4584022 4880.17 4.86£0.18 4.760.14 4.740.01 4.87+021 4.73+0.20
BIRTRTSUTATANE) 5.20+0.25 5.110.10 5.350.26 5.43:20.28 5.300.21 5.240.01 5.420.31 5.46=0.28
BATOTSYTATANE) 5.42+0.27 5.29:+0.40 5.62+0.35 5.430.23 5.25:£0.04 5.220.01 5.78%0.61 545019
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Table 8 Results of the ability to jump

Pre Post
FEEHU (cm) 63.48+5.98 63.19+5.72
== 2E R (cm) 311.48+18.56 314.91+18.97"
RJ-index (fiI &) 1.96+0.37 1.95+0.45
RJ-index (% &) 0.69+0.18 0.64%0.17
RJ-index (5 &) 0.63+0.18 0.62+0.18
n=30 *:p<0.05
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