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ABSTRACT

This study aims to comparatively analyze kinetic variables that affect high jump records and thus to provide the basic data for
enhancement of physical education teachers’ teaching skills and expertise. 10 students who were majoring in physical education in a
college of education - five males and five females - were chosen for the experiment in which the 3D image analyzer and ground
reaction force measuring unit were adopted. The kinetic variables of the groups, the characteristics and differences were analyzed, and
the correlation between each variable and record in each group was examined. The results are as follows: As to the height of center
of gravity from one step before stamping to landing, the vertical velocity of the center of gravity at take off, the vertical velocity of
the limbs at take off, the angles of the hip joint and ankle joint of the jumping leg, it turned out that male were better than female.
As to the angles of the hip joint and ankle joint of the lead leg, female recorded higher values than male. As to the maximum
vertical ground reaction force, the maximum horizontal ground reaction force, the vertical impulse, it turned out that male were better
than female.

Keywords : Correlation, Vertical Velocity, High Jump
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Table 1. Participant Information

Paticipant Age(yrs)  Height(cm)  weight(kg)  Record(cm)
Male  MzZSD 216205  177.0+35 724435 160+0.03
Fmale AMzSD 222408 1656251  53.644.9 132+0.08
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o] AFA AHEE AFTFE <Table 259} 2t}

Table 2. Experimental Protocols

Designation Model Quantity ~ Manufacturing
high speed video X-PRI 676 2 AOS technologies
camera X-PRI 677 AG
Image AOS imaging AOS technologies
Captre. P POFI io 2533 ! AG
Control points
Control Object box 1 Visol Co.
(2m>*2mx1m)
GRF Force Plate AMTI-4684 1 AMII Co.
Motion Analysis ey 3p xp 1 Visal Co.
Data Program
Avalysis - Dafa AmIYSIS  pycpr o007 1 Microsoft o
gram
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Table 3. Height of COG

(unit: m)
1TD D TO PH 45
092 092 123 161 :
002 002 001 +0.06 - 25
Male g E 2 e
8D (5195 (5211 (6932 (9055 £ 7 =
£133)  £106)  101)  *454) g 7
’ :
0.86 085 109 131 2 & WAt
e +M 004 003 003 007 i /,/
D (5151 (5131 (6550 (7874 A
270 10 108  *414) 0.00 0.05 0.10 015 020
382%%  575% 11437 9,09%% Time(sec)
Evalue 4 (149) (729" (543 Wl v iR
xp< 05 *p< 1 Figure 4. Vertical Velocity of COG
1TD : Touchdown last stride
TD : Touchdown
AAEA 224
TO : Takeoff e
PH : Peak height ]
() : COG-to-Height ratio(unit: %) AATAY FHAEEE QEZE AR, 9% A, FHTE,
TEHE Y FAEEE T8
BV /. 7 s Table 5. Vertical Velocity of Right Arm (wit: )
18 D TO MAX
16 Male  MSD 033137 2.65+0.34 327046
E L~ : Female  M#SD  082:133 156087  229+114
g A, i £value 1.70 330%* 225
Sosf i S *p<0l
B
g a6
g; Table 6. Vertical Velocity of Left Arm (umit: ms)
2 ™ TO MAX
0.00 012 025 037 0.50 062 Male M#SD -0.77£1.27 3.88+0.34 4.89+0.75
Time(sec
i — v Female  M#SD  -1.06£0.90 245:0.87 3.90+0.97
Figure 3. Height of COG tvalue 54 4.36** 2.26*
<05+ p<0]
Table 4. Vertical Velocity of COG (unit: mys) Table 7. Vertical Velocity of Lead Leg N
(unit: myfs)
D TO MAX — — MAX
Male MiSD 0101033 266036 2713038 Male M:SD 060:038  372:031 383034
Female — M#SD 0013031  193t033  1.99:0.33 Female  M:SD 0331027 3143059 318055
vl =7 pp 208 £value 1.68 2.48* 2.84%
——p <05
% %%%wn Table 8. Vertical Velocity of Jumping Leg (nit: )
MAX : Maximum vertical velocity -
D TO MAX
Male  MSD 026:012 25702 2.57+0.22
e UTE oA MY FAEES} A& Ert Heol Female  M#SD  -017+0.07  213:018  2.13+0.18
o —HEEE} A Jepskon, FAHSE fogk o7t A Evalue -1.25 441+ 4415
o WE F TR ARTE FEe] AR T4 “p<0l
PO 24 %‘?E A A FAEEE Z Abol7t glovt ?8 ¥ﬁ1‘3f“’“
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MAX : Maximum vertical velocity
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Figure 5. Vertical Velocity of Right Arm
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Figure 6. Vertical Velocity of Left Arm
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Figure 7. Vertical Velocity of Lead Leg
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Figure 8. Vertical Velocity of Jumping Leg
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Table 9. Vertical Ground Reaction Force (unit: N/kg) A =, ol g8 A HHE o] FEFAe u|&o
MAX MAX% 2 715AA ta EEE 2 At e AR AZEd:
Male M:SD 392+0.59 39.38+12.36 14, Dapena(1980), Dapena(1986), “J94<£(1991)2 L5 ]
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Figure 9. Vertical Ground Reaction Force
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Table 10. Correlations between Record and Variables

Record Record
Vari ———  Van —_—
ariable Male Female arizble Male Female
COG horizontal 59, g5 Lead log vertical = g0, 3
velocity velocity
COG vertical " Jumping leg «
velocity 6T vertical velocity 1 -4
Right arm % * ; % wk
vertical velocity .80 74 vertical GRF .75 94
Left arm v ertical 5% 88** Horizontal GRF .72*  -30
velocity
<05 **p<01
HEIGHT
Mr=-14 Mr=63
F =66 Fr=T1
VERTICAL VELOCITY AT
TAKEOFF HEIGHT TAKEOFF
M0, *
Fr=84 Mr=78, Mr=-14
Fr=9% Fr=-76
PHYSIQUE CHANGE IN VERTICAL
VERITCAL VELOCITY AT
VELOCITY TOUCHDOWN
Mr=-09 Mre=17
Fr=-24 =64
VERTICAL
MASS IMPULSE

Mr=-74 =80
Fr=T73 FX--68
VERTICAL TIME

FORCES

TRANSMITTED

VERTICAL | VERTICAL | VERTICAL | VERTICAL | VERTICAL
FORCES FORCES FORCES FORCES FORCES

R4 () @ I (U]

Mr=.60 Mr=-15 Mr=61 Mr~=20
Fr=39 Fr32 Fr=43 Fr=17

05 *p<01
RA : Right Arm
LA : Left Am
T : Trunk

LL : Lead Leg
JL : Jumping Leg

Figure 10. Correlations of Variables
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