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Abstract

The purpose of this study was to investigate the relationship between lower limb explosive
power, sprint and change of direction according to jumping type in male college soccer
players. This study recruited 97 college soccer players including High level (n=50) and Low
level (n=47). Participants who have been selected for the national team were classified as
Top level (n=6). All of the participants conducted the following, with their results recorded
for analysis: 30m sprint (30mS), Pro-agility test (PA), counter movement jump (CMJ)
and rebound jump (RJ). All of the participants were classified into two types: CMJ type
(relatively greater in CMJ), RJ type (relatively greater in RJ-index). The relationships
between CMJ, RJ, 30mS and PA were analyzed in each type. The results indicated that
CMJ showed significant negative correlation between 30mS and PA in CMJ type and RJ
type respectively. On the other hand, RJ-index showed a significant negative correlation
between 30mS and PA only in CMJ type, but no relationship was found in RJ type. It was
also revealed that the number of RJ type was particularly large at the high level, and the
CMJ type was large at the low level. Participants at Top level were significantly superior
to those at High level in RJ-index and CMJ. On the basis of these findings, this study has
shown that the importance of relatively high RJ ability and possible availability of training
program according to jumping type.

Keywords: jump, change of direction, sprint, soccer
Vx 7, ERGE, A7) Y NE, Yy —

|Football Science Vol.17, 1-10, 2020]

1. ¥&8 LT S AR BB HHTH L. T2, % v 7 — 1K —

Wa BT AR=VHATH S5, AEFITR— )il
Ty h—EAT) N, HEER, v, v ok NTWVLIRFHIZHN 15 THY, Y D8 HidR— Lk
A BREREDOT 7Y a v x 905 DRSO T K bwr sy aryTHEEENTWS (Carling, 2010). A

Football Science Vol.17, 1-10, 2020
http://www.jssf.net/home.html



I (E A

YIIGYRTLITY = FIZBWTIE, 2006 £ 5 2012
FO6FEMT I AETOETHEEIZEDL VW DD, A
T v Mg E AT v M EEESSEAERICE { o T
CENEESNTEBY (Barnes et al, 2014), THEOT O
TrvaF Loty @RI TIE, AL

DLERL, 77y v 7T L—35Z a5k 6nT
W5 (Andersen et al, 2004). —H T, BHAEMRIZBWT
BN FZ BT 2RO IMNERIZA T~ Mg B &
O EfaE I TH ), BT T = DA IR
HERELTHLSZEDZRENTED (Reilly et al,
2000), HAD 7Oy H—2 5 TOFERERIZBVLTD
FIRRDAERATR SN TS (Fk & &I, 2010). 2nb
DT e, AT v Mg & RHEBRRET LT E O v
H—IZBWTEFICEETH), IVEHNLVTTL—
FTAHDICIEINSORNEMESEDL ZENVETHD
EEZLND.

— MM, AT Y MR T MERIRRE T X T o /%
7 —SEHERe ) L OISR b, PL—= 2
BHTET vy TRNEZNET S LIk o TR DS
T —SEEREI AR L T B (AT, 20115 Young
et al, 2002 ; Davis et al, 2004 ; Castillo-Rodriguez et al,
2012). %< DRATHIZEICB VT, /37 —38EfE ) O FFAl
WAy —n—7A b or 7 (LT, CM]), Y
Ny RPx 7 (LR, R]) BLOFay 7Y v 7 (L
T, D)) BHAVSLN TS (GRBEIEH, 2007 5 FEIEH,
2017 ; Tauchi et al, 2008 ; HF-Z7>, 1993). CMJ 2B
T, BUEE T EE T -0 KRERNIET#EET S
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NTHEHINICTE B RE LRSS 2 2 L E 0k
BFETH L GEBEIZA, 2007).

FATIZRICH SN D NS ORI, EFO/T -5
HOY A4 TI2E > TEBEEZ T COLWREENH 5. M1
AR (1995) I EHFHREFSAE 99 4% I CM] OBk
RNy R Ray 7Y% v 7 OBREBE L
7o, ZFORE, INSOMICIZAE MRS S Nz
boo, HANTCM] OB LTYNT Y FF
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D BBRRE ) DU A T X 2 REM D RIE S NLTB Y,
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7 A LERELT.
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ORFD 21T OWE L, BNMEEZR L2 DESHTIC
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23. WREDDHE

EAN kY 7L ANOVB TN = R— VT 202 & &5 &
L 72 9e4rmize (R% 37, 2017) %212, CMJ(x) & R]-
index(y) DBfRO MR (v=0.0408x+0.4868) % HH L7z,
BT, EFitomiIe LT ElIiE S
55413 R]-index 1246 L C CM] AN 2R RS 5 A4 7
(CMJ % ; n=47), EMHNIAIE S 2E1E CMI A LT
R]—index WENTMEERT Y47 (R] A n=50) & L,
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Figure 1 |2

n=97
r=0.510
p <0.001

B RJ type(n=50)
A CMJ type(n=47)
y=0.0408x+0.4868

30 35 40

45 50 55

CMJ height (cm)
Figure 1 Dividing subjects into two types depends on their jump characteristics
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5, EHARREERERD L AR HARFISEB S N
BEROD LI G % Top#E (n=6) & L, Top#, Lfr
HBIOTNHED SEEIIHHEL.

2.4. ¥RETALEE

HEME 13§ XTIl = ¥ F 72 C/R L7z, RJ-index
B LU CM] /87 —FEH#EE ) & 30mS B & Y PA O BFR
PEIZ DWW THETT 5 729012, Pearson DAHBIRE 7 FH L
72. CMJ & Rl-ndex & OBIRIZOWTIE, HEJRGHT %
TTofze. BHEL SV EBKEES 4 7120V T o7 1 AEFHER
RER L, X MERIT-o72. BES A TRICB I A E
FBEICIEIRIE DO W TRE X vz, 3HEOBE L X
VOB, —TCiES T 2 7z, FRBEIC
1¥ Bonferroni ® /i & Fvy, W OMETLE b H =M
TfEREE 5 %R & L7z,

3. R

Table 1 IZK 5% O HRWFER %/~ L7z, £72 Table 2
WCHKHEEHOMEZ B S 4 78 L UBHE L Vgl i
FTIURL7z. Bk S 1 7CTlE, RJindex B XU PA 2B
TRIEIZZCM] Bl E B L THEICEBN B RER L
(p<0.05). #HfE L NV TlE, RJ-dndex, 30mS B X OF PA
WZBWC LA T L R L TN RERL 7

Table 1 Physical characteristics of subject

(p<0.05). Figure 2 |2 (X Kf § & 21K O R]-index 3 & O
CMJ & 30mS 8 X U'PA OBfRZ/RL7:. & CTHOIHHEM
A B BAOHBBRI D 57z (p<0.05).

Figure 3 12IE R]#l B L O CM] # @ RJ index B £ U
CMJ & 30mS 3 £ U PA ORI /R L7z, R]EIIBWT,
CM]J & 30mS B &£ U PA ORICHE % & O BB LR DR
B 57z (p<0.05). CMJ ELIZ 3\ T, RJ-ndex B & OF
CMJ & 30mS B L UPADETHOHHAMICEELZADOHM
BIRAR2SFRD H 7z (p<0.05).

Table 3 121, BHHL W ERkES 1 TI2owTo b
AERIEREIR L, X BERATo 68, Wi L~V
WCBILE 94 TR THABORY IEETH - 72
(X*=7205, p<005). EMEIZHWTIEMFEIIHN LT
R BT 2 AEA % <, TREIZB W CIHIRE ISR
LCCM] BUZE T 2 AL W2 LSR8 BTz,

Figure 4 121X 3FEDOFIH L NV O LB DGR 278 L
72. RJdndex (2B W T, Top HEIZ FAIHEL D &A= ICE
N7oAERER L, BARHITVREL D DAERICENHER
R L7: (p<005). CMJIZBWT, Top #id HviER X
DT Y OEFICENRREREZ R L (p<005). PA
IZBWT, Top FEIE THEL ) S AEBICENTHERLEZRL,
FREBETMEELIDOAEAECENEREZRLL
(p<0.05). 30mS IZBWVT, EMEIETMEEL Y QAEIC
BENTAEREZR LT (p<005).

All RJ type CMJ type High level Low level
(n=97) (n=50) (n=47) (n=50) (n=47)
Age(years) 20.13 * 0.93 20.22 £ 0.94 20.04 = 0.90 20.14 £ 0.85 20.13 £ 1.00
Body height(cm) 173.94 * 6.16 173.67 £ 528 174.22 £ 6.96 175.76 £ 5.64 172.00 £ 6.10
Body weight(kg) 67.35 * 6.43 6759 £ 491 67.09 £ 7.72 69.33 £ 5.20 65.24 = 6.93
Table 2 Physical performance of subject
All RJ type CMJd type High level Low level
(n=97) (n=50) (n=47) (n=50) (n=47)

Rd-index 2.19 + 0.37 2.45£0.23% 1.90 £ 0.28 2.30 0.32Jr 2.06 £ 0.39

CMJ (cm) 41.72 + 4.68 4215+ 4,96 41.26 = 4.43 42.59 £ 4,90 40.79 £ 4.35

30mSprint (sec) 4.32 £ 0.14 429*0.15 4.35*0.13 427+0.14% 4.37*0.12

Pro-agility (sec)  5.03 £ 0.14 4.99+0.13% 5.07*0.15 497+0.147 5.08*0.13

Values show mean + SD.
*: p<0.05, significant differences between RJ type and CMd type.
T: p<0.05, significant differences between High level and Low level.
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Figure 2 Relationship between 30m sprint, Pro-agility, CMJ, and RJ-index
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Figure 3 Relationship between 30m sprint, Pro-agility, CMJ, and RJ index in each type
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Table 3 Cross table of performance level and jumping type

Performance Jumping type

Total
level
CMJ type RJ type
b d
frequen 18 29
High level °d Y 47
ajdusted * *
. -2.5 2.5
.................... residual |
b d
boqueney 18
Low level ) d Y 50
ajdusted * *
. 2.5 -2.5
residual
Total 50 47 97
% p<0.05, statistical analysis using residual analysis.
%k
[ * | [ )
5.15 * 48.00 —F—
1
510 r ~ 46.00 |
3 5.05 £
- ~ 44.00
% 5.00 =
— an
Eg) 4.95 | g 42.00 r
o 490 r = 40.00 |
A~ 4.85 f CE)
180 | 38.00 |
4.75 36.00
Top High Low Top High Low
440 ,;] 3.00 ';]
£ S
. )
N
+© % 2.00
£430 g
;‘.5 £150
4.25 ]
g ~1.00
S
o« 420 [~ 0'50 L
4.15 0.00
Top High Low Top High Low

*: p<0.05, significant differences.
Top: n=6, High: n=44, Low: n=47

Figure 4 Differences between Top level, High level and Low level in 30m sprint, Pro-agility, CMJ, and RJ index
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4, BE

REFFETIE, REBFH v H—FFITHE TR, 2
DDOHE% B BRIERE) ORI & A7) v MR B X O
g ) O 2 ATV, o A —EFICBIT LS 1 T
DT —5EfRRES & AT v MEESI B X U5 REsi R T 0
BREZHOPICT A2 2 BIE L2

FER LD, Rlindex BEXOCM]J & 30mS B L "PA @
BT, HEZADOHBBRIFD 5/ (Figure 2).
EEERRT) 2 ST 5 TR E L1 — D 5EfHRR
BIEFICEETH D, FICCM] BIUR] TEHiis s
TIOBHENIHINE, % OEITHFRICBWTATY) v b
REJ) & T IARE IR EE ) O B TR W BIARMEATRR O ST Ww b
(AMriEA, 2008 ; Suchomel et al, 2016 ; Castillo-Rodriguez
et al, 2012 ; Gissis et al, 2006 ; Peterson et al., 2006 ;
Cronin and Hanse, 2005 : Young et al, 2002 ; A (3 2,
2011). AWFEROMRIZ BT D FEOBRIEDS RS
Yo —FEFORAT) v MehB XU gRRE R Lo
729121, CMJ % RJ-index TRHMlis L5 £ 9 = TR o
W DUEEDN R TH RN H 5725 9.

ZDXHIZCM] ® RJ-index % El2 k> CTRHIE S LD T
DT —SEHERE IS, BN AT v MRS Al gmif
N2 EET 27200 BELE L CHBESNTWE—/T,
CMJ OBkl & R-index DED HBKEEY 4 72504 L,
i 5 2 LT E S GEBET 2, 2007 5 B BT 2,
2017). U2 & - T CMJ Z 7213 R]-index H.— O FFAifi &
ER%2, LVFMRTA) - O ML —= v FREOS
e, BIRM G ML —= v T HERNFETHIENTES
MRS RI N T D (REIZH, 2017 YT 2,
2018). &= Z CTARWIZEIZBWTHERIZ, CM] OBkE S &
R]-index & DFIRNS ¥ 4 T %247 72,

BRBES A 7T L8 — SRR & 30mS B L UTPA &
OB E AT L 7R % Figure 31278 L 72, CMJ &
CMJ Bl & R] BOMBkiE # 4 71235 T 30mS B L UFPA
DA B R AR RS bz, ATFRIC B W
T, CMJ Im#EFH (< 30m) ®ATY » Mgl & o
WZEVBIREDSFES 5N TB Y (Bret et al, 2002 ; #1713
7, 2008), FTERER OFREERFIZ, X7 ¥ bER
D—MA R EHIFR L ) bR, NT—2RET L7200
R 2SRV Z L AVREN TS (Suchomel et al, 2016).
INHLDOZ Enb, CM] O &) % BEREATRHE AR VX
TSN A AT A LI, 30m D &) % AW
o X 7)) ¥ bEeIR, HrinEsiae ) 2 RS 5 B TIE
WICEETHDL EE 261D (Figure. 3).

—77C, RJ-index i CMJ B2 B W T DA 30mS 3 £ O
PA L OMICHEEZAOHBBARIZED 5, RIETIE
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FARMEIZEED 5N 7> 72, RJ-ndex 12 2WTlE, BhiE
ATk oTAT) ¥ Mg B L UTIizREET) & DY
DR DAERE o7, ZOFHIZOWT, ThEhD
BEIES 4 Sk 5T, 874 —< v ZADHIRERHE L -
TWAHIENRERZOLNDL., T4bE CMJEIZBWTIE,
R % MbY, A7) v EB XA REREICBWTHE
RIIZRD SN 5 EERT TN —F5HREESI DS A 7)) ~ b
BEHDOFIRERD—D L %> TWLUFEMELRDH ), FD72
BHEV R]-index # T 2 H I EENIATY) v MiED %
KT LV BERBEOONEEZONL. — TR M
IZBWTIX, A7) ¥ bEBLOHAIEEIKD NS
HIRFCoNT —BiEFEE2FELTCnwbEE2 6N 57
&, RJ-index 25 A7) ¥ MRESIDOHRIRER & 2 5 THEH T,
CM] DBk DPRE CEPENTZAT) ¥ MSIZIRT
V) BRSO N L RIBESILG .

CM]J & RJ-index DELIZ X Y EHI S Nz BkEEY 1 7D
FHEICOWT, BB L B TOMISEVDH SN D A
ARET L7269, RTBNSRIC BEAZERICS <, CM] B
PRI W LSS0 e 572 (Table 3). S 512,
A HARREE RS L AR HARERRO S 55 5%
TH5HTopHIFTRTCRI I TH o7z, TNHDOFERENS,
BNy I —EFITRO 5N 5237 —FHigE )L, CM]
WX LCR] ORENIEND X9 7%, L DECKEMTKRE
LNEFEHT LI EZEEZ NS EEDOY v =TI,
Bwnr—agAOHT, ) LDRXT) ¥ ERTIR
Wi hbN b X H127% > TETHBY (Andersen et al,
2004 ; Barnes et al, 2014), WM T )RR #HZ
ERRDLNT VD EWVZ L, RIGEMFM 202 7042
L IREIER CHRITENL VX v TEBITH Y, h
WX TRHISNA N AT 4w 7 72737 —SHERET T 1T,
RRFATEER OEWCM] & LT, oy —I12BVT
HUERAT) ¥ M HRBkEERR ) & XD EEIZEE L T
L EDHEEN TS (Morin et al, 2015 ; A& E,
2012 ; [W% 132>, 2015 : Gissis et al, 2006). Gissis et al.
(2006) 1EWAHL XNV DT L2 — AW v 1 —@EF DX
TSR L. FORE, =) = LAV oE
FlI 7o) =R 7= a3 Y LRVOETID
R CONRT —FHEREIIPENL TN D I EDHL 2L
ol WL—R—VEFEHRE LIETHIZEICBNT
b, LF¥F2T7—HORFIIIFL X 2T —HORETFLILEKL
TN AT 4 v 7 7% SSC i B DFATRE 3\ L HUR
ENTWD (FEIE2, 2012 MEIZA, 2015). AL
TEF SN/ RYEUL, MK 2 R T o8 —354diRe )
DREEEZRLTVAEDBDOTERVDOD, HOKHTO
N —FERICENL R AT A2 L ZRL TS, 20
&9 BT =B O W, EEIES (2007) 1,
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HEONT — SRR OEDIERT 5 L2 RBL TV,
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WBITEDYT Y =BV TENT 4 v P AALN)LE K

DERED ML —= Y 72k 65N TEY) (Andersen et
al, 2004), HEMIIEWER LV TTL -3 5:&F 138
HOTZr—2FAD ML —= 0 FRAE— VA F7r—2Lm
W2 DATY) ¥ bR MERR ) E L T 5 (Dellal
et al, 2008). T X2, BREAICHTFEZ2bL, FHHE
CHEVIRT B 2 LSRR SN2 BT DR ETF LI
BEFREEETO X ) BRI 23T — S8t ) 2 i 2 <
VB I EPRENTWS (T35, 1993). AWFFE TR
BN RIS E VR B LD Aoy — SO R,
COL) BHHLVANVOEVERETM L —= VL TET
CETELDNZENEZLND. CM] LI LTR] D
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