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An Analytical Study on Physical Strength
of High School Volleyball Players

Kyoichi IzuMIKAWA

Abstract

In the research on the basic and special physical strength of all-Japan high school best
volleyball girl players (based on the research data for the past ten years 1974~1984 by the
Scientific Committee of All-Japan Volleyball Association), the change in their physique and
physical strength, the comparison by age group, the change in the physique and physical strength
of all-Japan women players since their high school days was analyzed. As the result of this
analysis, the following facts were revealed.

1) The change (1974~1984) in physique and physical strength

The difference ‘5%’ was found in the girth of the chest, back strength, triple-jump and vertical
jump-reach. In spike-jump-reach and jump index, the significant difference ‘1%’ was found.

2) The comparison by age group (16 and 17)

The significant difference ‘5%’ was found in triple jump, the group of the girl players aged 17
being better than the one of the girl players aged 16. But in the other items no significant
difference was found and between the two groups no difference due to disparity of age.

3) The change of all-Japan women volleyball players since high school days

The progress ‘about 4.45km’ was shown in physique. At the same time the trend of a
considerable progress was shown in the index of block-jump, spike-jump and block-jump-reach.
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Table 1. Change and comparison in physique and physical
Year and Item | S49 S50 s51 $52 53 S54 S55 S56
(1974) | (1975) | (1976) | (1977) | (1978) | (1979) | (1980) | (1981)
Item (n=17) | (n=22) | (n=22) | (n=23) | (n=22) | (n=24) | (n=28) | (n=19)
hge 16.5 16.8 16.9 16.9 16.9 16.9 16.6 16.6
050  o0.42| 0.29 0.34| 029 0.3 0.62|  0.67
. 170.8 |173.2 |171.3 |173.0 |173.7 |172.0 |173.3 |173.5
Height (cm) 3.43| 5.35|  5.01 3.15| 4.10|  4.20 6.66|  3.92
. 65.4 65.0 | 63.9 64.4 | 64.4 63.7 63.6 64.9
Weight (ke) 4.0  4.02 3.89| 4.8| 3.72| 3.8 4.46|  4.92
Girth of the Chest (cm) | — | — _[ %] . Bl Phul Fla 85'3.70 i
R | 424 | 370 38.1 8.7 | 33.8 36.2 36.8 %.9
459 ~ 3.2 3.06 3.55|  5.08 3.57 3.48|  4.18
Ham_j (kg) )
Grip L 41.1 33.2 37.6 37.1 32.5 32.7 34.8 36.0
4.94 3.15 3.79 3.07 4.73 4.70 3.90|  3.78
e 112.9 |117.0 |110.3 |114.5 |117.7 |118.9 |127.1
Back Strength  (kg) —| Tia.76| 12.95| 23.73| 14.95| 12.90| 25.37|  16.68
. 680 | 6.8 | 6.45 | 6.97 | 6.94 | 6.92 7.02 | 6.8
Triple Jump (m) 020 0.3 o0.44| 030 037 034| 046 0.37
218.6 |219.3 |217.9 |216.4 |219.2 |216.7 |217.6 |221.6
Reach (cm) 759  5.46| 7.50| 4.84| 6.70|  6.11| 10.37|  7.15
Ver. | 532 | 53.0 49.1 56.0 53.1 56.7 53.7 | 52.5
er. 3.98|  6.90| 5.68] 4.31 5.13 4.90|  6.47|  4.83
49.1 45.3 3.5 51.6 47.4 54.3 56.5 | 49.1
Jump  (cm) | Bol. 4.00| 6.40| 5.98| 48| 5.04| 6.38| 7.3 5.2
oo | 595 | %6.2 53.3 | 63.9 | 58.4 | 63.5 59.6 59.7
pt. 5.56 6.41 5.15 4.16 4.87 6.38 6.99 4.85
Ver | 2721|2128 |267.1 [212.4 |22 |213.4 [2me |21
' 7.2 6.02 8.75 6.57|  6.63 5.80|  6.91 6.48
Jump o | por 2677|2646 |261.4 |267.8 [266.0 [271.4 |2642 | 270.7
Reach - 7.57| 7.19| 8.8 5.51 6.33|  6.63| 6.1 7.42
i 2781 |255 |22 2801 |277.6  [280.2 2770 |281.3
pt. 7.49 6.33 6.87 3.95 5.65 6.80 7.36 5.79
14.7 14.4 15.0 14.4 14.5 14.1 14.4 14.5
Shuttle Run (sec.) 0.56| 0.65 1.01 0.36| 056 0.36] 062 0.60
. . 82 | 498 46.3 6.4 | 47.1 49.3 45.5 | 48.4
Side Step (times) 2.87 2.35 2.55 2.55 2.34 2.21 2.77 2.13
. - - 14.7 13.7 13.1 12.6 13.3 12.9
Rolling (sec.) — — 2.15 1.49 1.14 1.20 1.54 1.53
. 16.3 20.8 19.1 16.9 17.1 16.0 21.0 18.9
Forward Bending (cm) 4.50 4.01 4.22 3.69 3.99 3.68 5.41 4.54
. 62.8 = 60.0 60.0 | 60.5 5.9 | 60.1 56.7
Back Bending  (cm) 4.61 —| 43| 60| 7.00|  7.35| 7.48| 5.5
74.3 71.4 65.3 77.4 74.6 79.4 72.0 | 80.6
Volleyball Jump Index. 11.91| 11.14| 12.55 8.02| 10.40| 11.28| 11.42| 11.09
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strength of all-Japan high school selected girl players

S57 S58 S50 | JPN | S49~59 - o
(1982) | (1983) | (1984) | (1983) | Mean (r. F) age 16| age 17| () _ (5)
(n=28) | (n=25)| (n=24) | (n=12) | (n=254) (n=52) | (n=198)

16.8 16.8 6.8 | 209 | 16.77 | __ _ 16.04 | 17.00

0.41 0.43 0.37|  (4.1) 0.46 | F=0.048  F=0.019 0.19 0 0.96
172.9 | 174.4 |172.2 |15.7 |172.079 | _ B 172.93 | 172.66 | _

4.72 5.31 5.36| (2.9) 4.79| T=0484  F=2.736 455 482 0%
649 | 66.4 | 629 | 67.8 | 64.45 | _ B 64.71 | 64.37 | _

5.44 5.31 6.18| (3.3) 4.81|T="0.110 F=0.106 5.27 4.66| 034
85.0 | 8.2 | 84.4 — 85.35 | r=0.665" F=7.133" | 85.07 | 85.38 5.8

3.75|  3.00| 3.07] (=) 3.11| (y=6.924x—304.042) 3.46|  3.05 :
4.6 7.3 | 3.2 | 392 | 37.68 |___ ~ 38.50 | 37.49 | _

5.50 4.00 5.10|  (1.5) 4.79| T="0.251 F=0.600 5.00 gqa| 1O
39.0 | 345 | 341 | 359 | 35.63 | _ _ B 35.9 | 35.61 | _

5.91 4.51 4.07| ~ (0.3) 5.03 | F=—0-28¢ F=0.78 5.65| 4.80] 03
1165 |135.4 |125.4 [131.2 |119.53 |r=0.618" F=5.563" |121.41 |119.16 | _, o
16.73| 18.08| 18.51| (11.7)| 19.51| (y=6.850x—261.223) 20.72|  19.30 :
712 | 7.08 | 718 | 7.40 | 6.94 |r=069%* F=8.569° | 6.82 | 6.97 5155

033 0.41| 0.33| (0.46) 0.41| (y=0.041x+4.719) 0.39| 0.41 .
2208 |223.1 |219.7 |225.6 |219.18 | _ B 220.44 | 218.66 | _

8.05 750 |  7.91|  (6.4) 7.63| F=0.58  F=4.03 7.49|  7.62| 178
54.7 | 54.8 | 56.4 | 58.6 | 54.03 | __ ~ 53.63 | 54.18

5.48 4.13 5.27|  (4.6) 5.69 | T=0-464  F=2.469 5.54 5.74| 0-%%
51.6 | 50.7 | 51.9 | 57.4 | 49.271 | __ _ 48.19 | 49.68

5.81 4.98 7.76|  (8.1) 6.86 | T=0-501  F=3.010 6.52 6.83| 149
619 | 60.8 | 65.1 | 69.5 | 60.31 |__ B 59.20 | 60.66

5.91 5.54 6.41| (9.2) 6.65 | T=0.965  F=4.223 6.51 6.66| 17
2755 |218.4 |216.2 |285.0 |273.35 | r=0.73" F=10.536"|274.31 [272.94 | _; o

8.20| 7.98| 9.46| (11.6) 7.93| (y=0.646x+238.359) g.o4| 7.8 :
224 |213.6 |271.9 |2835 |268.42 | r=0.721" F=0.716" |268.58 |268.30 | _ 50

8.73|  853| 10.51| (15.1) 8.59 | (y=0.849x+222.491) 8.63| 8.6 :
282.8 |283.9 |284.9 (2959 |279.45 |r=0.784"" F=14.405""|219.40 |279.34 | _; oo

8.8 | 8.49| 8.99| (i6.4) 8.11| (y=0.744x+228.324) 8.58|  8.05 :
14.1 14.1 14.3 | 1356 | 1437 | _ 14.47 | 1434 | _

0.44| 0.41| 0.47| (0.81) 0.62| F="0.575 F=4.432 0.54|  0.64| 013
7.1 78 | 474 | 496 | 4750 | _ B 47.04 | 47.68

2.07| 237 12| (@1)| 2.5|r=70162 F=0.241 3.04| 2.64| 004
— 13.2 13.2 = 13.3¢ | ~ 11350 | 13.27 | _

— 1.82 1.82| (-) 1.65|r=0:3%  F=1.307 1.7 1.64| —0-32

18.2 19.4 6.4 | 179 | 1825 | B 18.44 | 18.18 | _

4.14 3.52 5.61| (—0.4) 4.69| T=70.009 F=0.001 4.62 aq| 0%
60.0 | 60.3 | 61.1 57.5 | 59.60 | _ B 59.20 | 59.81

5.14 6.11 6.11| (—2.1) 6.62| T=0-378  F=1.498 6.94 6.53 061
83.1 85.1 | 83.7 [104.0 | 77.18 |r=0.785"" F=14.455"] 77.08 | 77.00 | _o oo
14.82| 15.23| 16.66| (26.8)| 13.88| (y=1.446x—1.113) 14.32|  13.78 :

(ov : Mean, un : S.D.)(*P<0.05, **P<0.01, ***P<0.001)
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Table 2. Change in physique and physical strength of all-Japan women players since high school days.

Name | Egami Morita |Sugiyama| Odaka Nakata Hiro Ootani |Miyajima
$nd T k| &% B | &% WL | & |k oHE i 4 X B | B B
ear
50 50 53 54 55 58 57 57
1tem 59 59 59 59 58 . 59 59 59 59
175.0 171.0 178.2 177.0 173.5 183.2 177.4 177.0
Height (cm) 175.0 171.5 178.3 179.0 176.0 183.5 177.6 177.0
(0.0) (0.5) (0.1) (2.0) (2.5) (0.3) (0.2) 0 )
67.0 64.0 66.0 60.0 57.0 75.0 74.0 70.0
Weight (kg) 67.4 72.5 71.0 68.0 61.0 75.7 75.5 77.5
(0.4) (8.5) (5.0) (8.0) (4.0) (0.7) (1.5) (7.5)
37.5 34.0 36.0 30.0 34.0 45.0 41.0 47.0
R 34.0 35.0 47.0 31.0 35.0 43.0 41.0 40.0
Hand (kg) (—3.5) (1.0) | (11.0) (1.0) (1.0) | (—2.0) 0 ) | (=7.0)
Grip 5 34.5 36.0 33.0 25.0 23.0 — 38.0 45.0
L 37.5 34.5 40.0 36.0 — 42.0 - 45.5
(3.0) (—1.5) (7.0) (11.0) (0.5)
124.0 121.0 133.0 87.0 130.0 140.0 110.0 130.0
Back Strength (kg) 106.0 134.0 119.0 91.0 95.0 129.0 84.0 124.0
(—18.0) (13.0) |(—14.0) (4.0) ](=35.0) |(—11.0) |(—26.0) | (—6.0)
7.24 7.33 7.23 6.60 6.77 7.19 7.50 7.21
Triple Jump (m) 7.35 7.20 7.19 6.65 7.08 7.00 .25 7.33
(0.11) | (—0.13) | (—0.04) (0.05) (0.31) | (—=0.19) | (—0.25)| (12)
223 218 229 225 226 236 232 227
Reach (cm) 223 217 228 231 228 234 225 226
(0) (—=1) (—1) (6.0) (2) (—2) (=7) (—1)
63 54 57 54 54 51 59 58
Ver. 59 56 57 50 54 55 61 57
(—4) (2) (0) (—4) (0) (4) (2) (—1)
55 50 52 50 40 48 52 57
Jump (cm) | Bol. 67 58 62 48 54 57 67 64
(12) (8) (10) (=2) (14) (9) (15) (7)
66 60 59 60 54 61 67 69
Spi. 77 73 72 62 68 67 77 72
(11) (13) (13) (2) (14) (6) (10) (3)
286 272 286 279 281 287 291 285
Ver.| 282 275 285 279 282 289 286 283
(—4) (3) (—=1) (0) (1) (1) (—=5) (=2)
Jump 278 268 281 275 266 284 284 284
(cm) [ Bol.| 290 275 290 279 284 291 292 290
Reach (12) (7) (9) (4) (18) (7) (8) (6)
289 278 288 285 280 297 299 296
Spi. | 300 290 300 293 296 301 302 298
(11) (12) (12) (8) (16) (4) (3) (2)
- 13.6 14.0 13.8 14.8 15.0 14.2 14.0 13.6
Shuttlc Run  (sec) 14.0 14.1 13.8 14.7 13.8 14.1 14.4 13.5
(—0.4) (—0.1) (0) (0.1) (1.2) (0.1) (—0.4) (0.1)
53 48 49 47 45 45 48 44
Side Step (tunes) 47 50 48 45 49 46 49 47
(—6) (2) (—1) (—=2) (4) (1) (1) (3)
18.0 22.0 19.2 11.5 23.0 17.5 19.8 16.2
ggrf;'.a’d (cm) 13.5 24.2 20.3 18.8 18.5 13.1 18.8 17.1
nding (—4.5) (2.2) (1.1) (7.3) | (—4.5) | (—4.4) (1.0) (0.9)
Back 61.0 48.0 58.4 67.5 66.8 52.0
B:Cd. (cm) 61.0 53.0 60.0 49.0 57.5 65.0 65.0 55.0
nding (—1) (1.0) | (—0.9) | (—2.5) | (—1.8) (3)
92.8 74.5 96.3 88.5 76.1 108.7 106.9 104.3
V"“eyi’:d” 110.9 89.9 112.9 99.1 1031 118.2 116.1 110.6
Jump Index. (18.1) | (15.4) | (16.6) | (10.6) | (27.0) (9.5) (9.2) (6.3)
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