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The Effect of Plyometric Training and Weight
Training of Two Consecutive Vertical Jumps
with High School Basketball Players

Abstract
The purpose of the study was to investigate the effect of plyometric
training and weight training on two consecutive vertical jumps of
junior basketball players. Sixteen male high school basketball
players were using the random distribution to divide into
plyometric training group and weight training group. There were
sixteen players (age 17.2+1.03yrs; time involved in basketball
training 4.3+2.2yrs; height 186.5£6.5cm; weight 78.4+7.9kqQ)
concluded this test. The test consisted with the height of first and
second jump of the parameter of 2 consecutive vertical jump,
Stretch —Shortening—Cycle (SSC), Stretch —Shortening—Cycle (SSC) of
depth jumps and the height of (depth jump) vertical jump’ s parameter.
Five tests were given to get the average parameter of the samples.
Multivariate ANOVA was performed with two independent
variables of group (Plyometric and weight) and test occasion (pre-
and post- training period) The results revealed that: (1) the
difference between pre- and post- training of the first jump with
Plyometric training of these two groups was significantly
correlated(P .05), and was not significantly correlated between
these two groups(P .05). (2) Second jump parameter revealed that
after Plyometric Training, The difference between pre- and post-

training of these two groups, plyometric training was significantly



correlated(P .05), weight training was not significantly
correlated (P>.05), and it was significantly correlated between
these two groups (P<.05). (3) Stretch —Shortening-Cycle (SSC) time
has revealed that the difference between pre- and post- training of
these two groups, plyometric training was significantly correlated(P

.05), weight training was not significantly correlated (P>.05),
and it was significantly correlated between these two groups
(P<.05).(4) Parameters of (depth jump) vertical jump, The
difference between pre- and post- training of these two groups,
plyometric training was significantly correlated(P .05), weight
training was not significantly correlated (P>.05), and it was
significantly correlated between these two groups (P<.05). (5)The
time of (depth jump) Stretch—-Shortening—Cycle (SSC), the
difference between pre- and post- training of these two groups,
plyometric training was significantly correlated(P .05), weight
training was not significantly correlated (P>.05), and it was
significantly correlated between these two groups (P<.05).2
consecutive vertical jumpsis an important role in the basketball.
This study has revealed that plyometric training and weight
training have significant improved the first jump of 2
consecutive vertical jump, and plyometric training has revealed
significantly better than weight training after all other abilities

have been trained.
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gﬁaa\;‘@@ W AE R R R g ) bﬁ%w TERT 8
(P<.001) > [EF = 52 ™ & B = g

w

5
*:J:&
\z;

T 9 ¢ 7 A RL F (K 3 ( depth jumping )~ 5 F# ( hopping) -
1 % ( bounding) fF ¥ E}E SRR S L o N LS e S A R
[ %*Mﬁ% Jo Ayl ¥ ( Brown= & > 1986) ¢
ﬁ%@%%%’%%wﬁ@r@%%meWE<§5f &
EYEI B - (Bosco, Luhtanen#IKomi - 1983)-

.l:%

Timmons ( 1996 ) I'] 24 JHIQ,T‘* = oY Ry Al o PR A
CHES N I N F’m?”,’: S R MNES o OR
LR R B R E I T A Gl RERE -

T (2003) FJ33A MR IR S )5 2 A
m@%;n@bgﬁ?m%ﬁWﬁw\W%@wmﬁwmﬁ%
YRR PRI O A e B PR R B e ) B OR E

b
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/- ri ?”,}"\H&gl F[\J,—[’;E;[‘ FI + PI s ’J‘ W80 [zggn,c\ B 80-1207% 17,

IV BE > 120-160-% 55 iy @ A & > 1605 ) - JII 8% 2R iy V7

OB - AR D@ RV B 1 100 -

Costello(1986) - H1 4T i = 2 i (0 3 5 KL ') e [l 9 b A "
FOAF o> AT SRS BT ) SRR EE R E R R gy

ZERTE B (1998 P AE o ) A g BT B v BBy BB
' 5 (T gﬁuancwl’x%‘fﬁgl)g =R # 5E py  HT E pY
Wi F AR R S R ST TR 5T 7.8
Do BB E EH S 10.26% ¥ 10.52% ¢ ﬁéé T EH 10.72
% » 10.239% - (N9 F‘[[HL UE 3 O i o

w

4 ;«g:lnéﬁ

FLHS S 3 AR A B I S (elastic energy)® F 3R~ 4 (stretch
reflex) [ 1% > ™ [ 2 A R OB T R 0 e % B0 E 9
iﬁjﬁﬁ%ﬁi iy AR L 2 ?5@ U F" AR (plyometrics training) ') it £h 58

'*%"\é@ Jopy = B (R 1 ﬁ' » 1993) » ¥ ’%‘L#F’l CUV BT 9 20 R AR %ij?%f{

B R R R AR )

%%@%75p#fkﬁmﬁﬁﬁwy—%wmi%“ﬁmm
o U RPRY AR Y FE o e sl T ZUEE R TR o Bl 3T OB
A A Al T AR L o B R AR Y SR ﬁ‘rﬁ EJJ HE e 35—1‘ i
FURD > 4 ke MW = F wﬁ&féﬁﬁﬁﬁﬁ‘]‘%figl,@:fg EIE}Q':'
s E PR gy -
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FrEVE AR (weight training) = fI kL I) 8 &~ Wi - &
o A TR TR RN o A RIAR S~ AR S P B R A
AR o BET AR I o e AR O L 0 1990 5 Pauletto
,1991) » 38 I B ’f?i R ;l;r?ﬁle G [;\ iy < p;lg&ﬁ: [
BE RO R RS T SR S TR S AT )RR
[l R % o E R E“T§?$Wﬁ’%m¢ﬂwE§&$WJ\%
wawwuqaw%$mew1%m U R AR I
7O e T R A R R e 7 AR R G YR (R R R YR
TR oo R F AL R Y B ke o (E [ﬁ JJ:/"LJAS, El el
SE RS AR R E

ﬁFJ &~ BW = (2000)}‘7 ST Ly A= A E[ £l 52 A
W&?WWW%WPHEﬁﬁﬁ’Vwﬂﬁﬁﬁmﬂm | fi i
AT B R ARRL I R AR R O S [ - A R

PIOE P [y A 9 A 2P e po A1 O A T & g S A T
TR g o BT ST LR N Y SR R )
ﬁﬂ%iwhcﬂiﬁ*4¢¢ﬁﬂﬁh-W7ﬂ A NCECE Lo ¥k
ToRI R S 2 s R D O RL T R T (e
R RTRS P O R NI e 3R N R UE AR T ) RO RL T Ry
(B A AR BT R
s Al o

20



I S E O EE R R A SR R I B R
S S U M T VU N R D A i i N i T S R N
Elfjig_f?*l?"%ﬂ&% o «@ CHOREE S (1990) f‘[LI' m’ElJFﬁ%ﬁ AOER
SRR PP R PP 3 A T R 8-12

[’jfﬁ °

TR R R R B A E R
E R FA[ T Jzﬁ%é (D) 0 R A8 1 A 38 Y~ 78 b e o (2)
P 9 R S RL AR - R AL SRR T
A D&Y iﬁ B H ol gy ?ﬁ % 4 fU )y &l (force generation)® 3 E
AR R B s PO~ b Thk AR SR B A
(Knuttgen & Komi,1992) -
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‘PE?%WRE
Lo (2001) ff (VE L R S G T R AR )
2 1 J[IEJ” BRI U N I iﬂﬁiﬁfjﬁl NHREg &Py B
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BEGE 02 RIERIVAY 100%™ 10 o SR P F] A0 B po R
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Schmidtbleicher(1987): — # 4 i & * & = g i 4 )0 71
S AT A R B AT 85 o [ FIT T L90-.95 1 R o
*?W%WWmWHT%7M®%%Oﬁ%gﬁﬁWﬁEM}%ﬁ*ﬁW“
PR At S SR AR AR SR R e
P Sk 53 AT P AR B AP BRI R AR R RR R TR H AR A AT
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Schmidtbleicher » 1987) -

e E S (2000) 5Tt AR R ERE [ 5L RN
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o iy ST D SR EE SR AR W
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BN E s &2 fﬁ% o PR R RO
* 30
ESSCI TR = i U
2 T g RS
B )& o R EAES e
NS TR I j

I gk 7 R [pif - 0 A | ) oo W AR | ) oo 0 AR [pi] - W5 A
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| -~ e 1-3-7
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(kLR ]
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Prentice(2001) ff EFR R T IR B P o B R OBR AN b
A Eﬂjf PROP]PYF g 24202 o E g 18 py B up e B
g gu?é‘ﬁ—ﬁf [ s 38 *Jﬂ ¢ﬁflguﬁ&«

Sale(1986) M 3 A IS A J,%Mfﬁ M
1.2 g9 o pu g JJth FUORS T 3R B Fl Ry g R e AR Y
2T AL T S R 2
3.7 ’Eﬂﬂj A A Eﬁ ’ ""L ﬁ I p A 3 AR S e F AR El@ﬁ’ﬂ?
[ A S Nl FIJ }*j pie A F»4 (progressive resistance
exercises,PRE) = 5 1 gi f 5& G 7 L PN a@ = N =L
AT B T Ay A EE Y A AR AT g{;{ % E1 @ (intensity)

Stone(1982) % Fi Bl &' i {1 T 45 1 91/ - B i AL < R
i%wmpﬁﬁﬂ%<’0w&m$@?m%m%%ﬁ’ﬁﬁﬁ
CUEERVEES FPE T8 I A B AL
b M T RERR YR

TR AREAE Pl E YA N ﬁfj’?Vﬁiﬁ:”r%?f— flf ==
Fﬁiﬂﬂﬁfl&ﬁgﬁgﬁ [(EAE P) o 7 A B (= (Sale » 1986 5 ‘I”F",%JOOO)
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Bt e 2 (2000) 1) T 9 b - 0 2 RS 0 8% LR B 0 H P
BB > TRk E S TR N R R aE S R e
BRL S T Pl B O R O Yk B
MacDougall (1992) -~ Schmidtbleicher & Buehrle (1987)
Schmidtbleicher & Haralambie (1981) -~ Stone (1988) - ﬁjgqu'
(2001) ~ 7PI‘F?*F,LI(2OO4) ﬁ‘ P F1(2001) j*' PSS (2001) ?Gil P
E(1998) = 2 b %Eﬁygﬂ'ﬁu@l%[#: ﬁmg JLI@J\%J’L AR fi
B4 2R L)y IS B R B ROR -

Clutch et.al.(1983)a# & F1 Bl 7" ajf & 587 9 ¢ 7" 5 5 5 > 90 k&
FERLGRIT 32 o @ H o 16 5 N FRPEERES IR 16 5 T E
BRI 9T AR B R R R A Y
R ER AR Ay B E Ry R A 16 H VAR AR O R B B
FOAREY o AR o T = BT P R o [y E BER ARG
o SN R T = BT B MR R S -

Rutherford et al.(1986) =% & N 4 ¢« Ky #] 12 J5 py ™

f;'[ BEF A o BE SRR BN SR 1 R R R
I fifi (peak power)ﬁ 1= E PR AR A A

25



Z j“‘ﬁﬁ(1994)%5§‘3‘ AP e B R pYOEN fe B F AR I
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A T) Y R N AR S T R AR A e R
ook g Ol s E SR s s = R
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I VR NN CR B ACE IR N TR TR
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4 WEFK ) Silicon Coach By (%55 A7 » 55 #7357 - B2 5y
OB R o IR T) OAMTL WA 5T R i ) g
B HTH s ROR] A Y OV - B TR B BT OB RE RS 1 [] i B )
B9 b f 3 0R AE OF B (SSC) R T > B K T R B R AR
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4 D FH ?E{EU B! =¥ ] (anthropometric data)
£y EI'J (cm) ?E'Afj (kg) =+ g (%) FET(F)

M£SD 186.5%6.5 78.4%7.9 17.2+1.03 4.3%£2.2
max 197.9 98.6 18.7 8
min 176.5 68.7 15.8 2

STTOHT TR R

(= A WE - E N 94 F 03 F) 01 fI ~ 94 & 04 5] 09 [
(Z)F AR ® N 94 F 03 F] 04 F1~94 F 04 F] 08 [

(ZO)W RS - LA AR PR
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(Z )Sony DV 3y £ (F )R N
=) Silicon Coach @ &7 #7 i # (= )55em # #i

(P43 3 5]

~ AMTI = it ] o #5
WAy =k s 4 d R R BV R SO AMTI * Rl A &
B ORI 3) 2 BT A9 (force plate) L

( charge amplifier )I'] ¥ "F%ﬂ'ﬁ] FEAR Y5 ﬁﬁﬁf’{?ﬂ( computer,
Acknowledge software) » P[] HIfH “ Ml & Rl %~ 5 -
ST (R R mew J(X~ Y-
Z gy er e s B ER e I e T {1 T AY YR Sﬁf Pd
%ﬁI%%TﬁfﬁﬁﬁﬂﬁTWﬂ$m@%ﬁﬂ’TWW%
‘a%ﬁ¢ PR ST S G A T A %

N 0L B BN R TIeRTE R IR R
P i R FUBE (signal ) o GE G e Ny B Y TR

(voltage) FVBE » =PV BEEL - X =3B (analog signal) >
FIAS g g i dl 41 8 MP150 ( A/D board ) {8l 351 5% B b 4
¥ (digital signal) & » {1 qVF‘ ey R B Zf (p [Fﬂi 4)
A B P YR VB Sk 5L 100HzZ o
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()" A = R

F R ﬁ"]‘ A DOl B9 Y 3R (plyometric training)®®
R EDENF AR (weight training) o ?Tﬁ_l?@ TR EOBRS E h
TN POBRS o R R RL B R R K R B AT R AR Ay
B SR AR E N R D B R ARV R AR L R a BE

L~ 3 %1 7" 5t (plyometric training) iy (B4 P2 1) 3%
Wy g 20 gL A 1 B¢ 5 ((depth jumping )~ BV PE (hopping) »
B (bounding) “L ik % fu g g g @y {0 % % 9T EY
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e s e
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* 5 % ’FPIZ[‘L' &7 4 F{ 7 o s (B PEE G 3F

£ (76 K R
& B P B g R B - G Y PO

(Jumps in place) TSR fae of s

A Fﬁ' ' F Al (Multiple t&ﬁ?}“lﬁ%g’ PR Y A ﬁ °

jumps)

+ AT A
(Box drills)

SR AT BT B T RS B B
5 o ) o

(Depth jumps)

© PR R W R R R

(% F! Baechle & * » 2000)
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2~ Ko R AR (plyometric training) 7' g 4 £

(17" i 3 8
(2)% 3 7" i 5 0
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()7 i 4 R FLA 6 -

%6 I P
plyometric
Week Set RM Set Rest
training
(Jumps in place) | 1 ~ 3~ 5 3 12 2min
(Multiple
I1~3-~5 3 12 2min
jumps)
(Box drills) I ~3+5 3 12 2min
(Depth jumps) PS5 3 10 3min
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16

AMTI Sony DV Silicon
Coach
(SSC) (SSC)
SPSS10.0
AMTI
(SSC)
(SSC)
54cm
(SSC)



56.19+3.39cm
61cm

56.59+2.15cm 59.4cm( 9)

2.01cm 4.6cm 2.08cm
4.8cm
(P .05) (P .05) 12
9
weight training plyometric training
(cm)

M+SD 54.51+1.83 56.59+2.15* 54.18%+2.76 56.19+£3.39*
M ax 57.1 59.4 57.9 61

Min 52.1 I3 50.5 52.3

70 9 — Before
L7 After
[ Bfore —

601 r—2 After

-
L
——

50 A

40 +

cm

30 4

20 +

10 A

Weight training Plyometric training

12

(*P .05)
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55.68+2.28cm

59.5cm
55.61+2.68 6lcm(  10)
2.7cm 7.1cm 0.54cm
2cm
(P .05) (P .05)
(P .05) 13
10
weight training plyometric training
(cm)
M+SD 55.07+2.74 55.61+2.68 52.98+£1.96 55.68%+2.28*
M ax 60 61 55.9 59.5
Min 52 > & 50.5 52.9

70 7 [ Before
[ 7] After |
[ Before

60 1 =2 After '|'

ik d

50 A

40 A

cm

30 A

20 A

10 A

Weight training

13

(P

46

Plyometric training

.05)



(SSC)

(SSC) 0.437
+0.073sec 0.35 sec (SSC)
0.549+0.039 0.48 sec ( 11)
0.125sec
0.272sec 0.059sec
0.128sec
(P .05) (P .05)
(P .05) 14
11 (SSC)
SSC weight training plyometric training
(sec)

M+SD 0.549+0.058 0.549+£0.039

0.562+0.056 0.437+£0.073*

M ax 0.608 0.592 0.64 0.544
Min 0.44 0.48 0.464 0.35
*
0.7 9 —— Before | ________________ |
V71 After

SRt | .

0.5 1 J /_ J

0.4

? 0.3 1 /-

0.2 4

0.1 4

0.0

14

Weight training

Plyometric training

(*P .05)
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57.47+

1.59cm 59.5cm
56.46+1.96 60cm( 12)
2.86cm 7.7cm
0.2cm 0.7cm
(P .05) (P
.05) (P .05) 15
12
weight training plyometric training
(cm)
M+SD 56.26£1.97 56.46+£1.96 54.61+2.35 57.47+1.59*
M ax 59.6 60 58.4 59.5
Min 54.3 54.9 51.2 55
1 e [E— I |
[ Before %
60 1 EZ1 After I -l-

50 4

40

cm

30

20

10 A

Weight training
15

(P

48

Plyometric training

.05)



(SSC)

0.417+0.039sec 0.35 sec
(SSC) 0.532+0.031 0.48 sec
( 13) 0.114sec
0.224sec 0.001sec
0.02sec
(P .05)
(P .05) (P .05) 16
13
weight training plyometric training
(sec)

M+SD 0.531+£0.033 0.532+0.031 0.531+0.054 0.417+0.039*

M ax 0.57 0.57 0.64 0.46
Min 0.48 0.48 0.48 0.35
079 1 Before :
LA After | """""""" |
ST |,
0.5 A J_ /_ J_
0.4 A

0.3 1

0.2 4

0.1 4

0.0

Weight training Plyometric training
16

(*P .05)

49



(SSC)

(SSC)
Schmidtbl-

eicher (1999)
()
()
() (synchronized)
() (intermuscular coordination)
() (excitatory) (inhibitory)
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cm

2.01 2.08cm
Adams et al.(1992)

3.3cm
3.3cm
(excitatory) (inhibitory)
(intermuscular coordination)
2.7
7.1cm 0.54cm 2cm

Komi (1984)
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(SEC)

(CC)+ (SEC)-
(SEC)
(stretch-shortening cycle) ( )
(SSC)
(Stretch-reflex) (Mech-anical

efficiency ME)

SSC
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(SSC)

0.125sec
0.272Sec 0.059sec 0.128sec
Kimo(1984)
SSC
SSC
(
1996)
SSC
0.5sec
(Cavagna,1974)
0.562sec 0.437sec
0.5sec 0.549sec

(SSC)

53



55cm

55cm
2.86cm 7.7cm
0.2cm 0.7cm

SSC

ssc  ( 2004)

SSC



(SSC)

(SSC)
0.114sec 0.224sec
0.001sec (SSC)

(coupling time) (Baechle ,2000
Komi,1984) SSC

( 1996)

(Komi,1992)
(SSC)
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(SSC)

55cm
(SSC)
2.01cm 4.6Ccm
2.08cm 4.8cm
(P
.05) (P .05)
2.7cm 7.1cm
0.54cm 2cm
( .05) (P .05)

(P .05)
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0.125sec
0.059sec

.05)

(P .05)

2.86cm

0.2cm

.05)
(P .05)

0.224sec

(P .05)
.05)

57

0.272sec

0.128sec

(P .05)

7.7cm

0.7cm

(P .05)

0.114sec

0.02sec

(SSC)

0.001sec

(P

.05)

(P

(P

(P



(2002) 2002 143

(2000)
(1990)

(1993) ( )
(1998)
(2001)
(2003)
(2004)
(2003)

(2001) 2001

34-45
(2000)

(2000)

(2000)
— 51 103-108
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(2001) -
(1990)
316—387

(2001) 2001

14-33
(1992)
2000

(1998)
27 2 58-117
(1997)

(2002) 16(1)
36-45
(2000)

223-237

(2000)

125—131

(1996)
2 151-179
(1994)
20 1 78-85
(2000) 51
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