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ABSTRACT

The purpose of this study was to explore the effect of 8 weeks after school classes of track sports on students' start motion
through kinematic variables. 30 students in D National university of education participated for this study. These students divided
into two groups, 17 students for experimental group and 13 students for control group. The two groups participated in general ath-
letic class as common class, and the experimental group participated in after school class additionally. The general class taught
track and jump skill for 3 hours a week, and the after school class taught only athletic running skill for 30 minutes a week. Pre
and post test assessed to assess students’ kinematic changes. Findings indicated that velocity and step rate were increased, and con-
tact time, step length, displacement of center of mass were decreased in the experimental group. In the control group, early veloc-
ity, knee/hip angle velocity were increased, and contact time, step length, displacement of center of mass were decreased. In
conclusion, the students who only participated in general class, could not maintain athletic skills obtained from the class. However,
students who participated in both general and after school class accomplish athletic start skill. This is because Continuous learning
effect helped students keep the skill and did not lose the skill. Thus, in order for students to learn specific sport skills, joining after

school class with general class together is recommended.
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A FAe] 77 oled L A Folof a&H o F9]
4 FEolEe gEl7] £rvt SRS Agital B
I3M ). Harland} Steele (1997)2 ZEFE F2fol| U3}
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Table 1. The track sports class contents and additional class contents for 8 weeks (no class during the experimental week)

Common contents of the track sports class Additional contents of the track sports class
- Understanding of running activity and class contents 1. Running on the spot for 10 secondsx2 set (60% power)
- Effective arm and leg swing during running 2. Standing start running 20 mx3 set (60% power)
Week1 - Running on the spot with keeping balance of upper and 3. Standing start running 30 mx3 set (60% power)
lower extremities
- Learning standing start (50% of maximum running for
20 m)
- Learning principles in running activity and function - Running on the spot for 10 secondsx2 set (70% power)
Week2 Crouching start with starting block - Standing start running 30 mx2 set (70% power)
- Running with crouching start (60% of maximum running - Standing start running 50 mx2 set (70% power)
for 20 m)

- Running on the spot for 10 secondsx3 set (80% power)
- Crouching start with starting block 30 mx3 set

(100% power)
- 100 m running 70% x1 set

- Relay game activity in the class contents (group activity)
Week 3 - Baton passing (team activity)
- 50 m running with baton passing

Learning principles in long-distance running activity and - Running on the spot for 7 secondsx3 set (90% power)

function - Crouching start without starting block 50 mx3 set
Week 4 * Learning breathing method for long-distance running and ~ (90% power)
arm swing form - 100 m running 70%x1 set
* 5 minutes running (checking the run distance)
- Learning principles in throwing activity and function - Running on the spot for 7 seconds*3 set (90% power)
Week 5 - Learning glide step for shot-put - Standing start 50 mx3set (70% power)
- Learning cross step for javelin - 100 m running 80%x1 set
- Running on the spot for 5 secondsx5 set (100% power)
- Learning function of throwing activity - Crouching start with starting block 50 mx3 set
Week 6 - 500 g shot-puting (using the elastic shot) (100% power)
- Throwing javelin with the cross step (using tennis ball) - Fixation of individual incorrect starting form during

crouching start

- Running on the spot for 5 secondsx5 st (100% power)

- Understanding of jumping activity and class contents - Crouching start with starting block 40 mx3 set
Week 7 (long-jumping and high-jumping) (100 % power)
- Using learning stage method for jumping - 100 m running 80%x1 set
- Learning run-up, takeoff, flight motion, landing - Fixation of individual incorrect starting form during
crouching start
- Practice of the class contents #1, 2, 3 in Week
- Learning principles in jumping activity and function (3 times each)
- High jump: learning scissors and fosbury jump on the - Crouching start with starting block 30 mx5 set
Week 8 matt (100% power)
- Long jump: learning scissors and fosbury jump on the - 100 m running 80%x1 set
sand - Fixation of individual incorrect starting form during
crouching start
EE fEA a4 3% U AAs 3] A A AXEI, FUF FHe HlaydelARt
ot 35 FHL Seo (20097F ANF FFA7] T FHE R F F 13 O—Er | W3 5 wso= Jdst
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=5 42 F J=F FAEILL, F7F 92 Laursendt
Jenkins(2002)7} #|AEF ClEf Egold & WS F 4. X2 BN
wale] Hoj Rate] Az sl TSIk 84
B e R S 322 A9 5 Usg PSR SYE ARE 2EERE 10 e BsTst 10
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Table 2. Result of 0-10 m / 10-30 m period analysis

1-way ANOVA(RM

time 2x2) t-test
Variables ~ Group
. time* pre-post exp-cont
pre post time
group Exp.  Cont. Pre Post
Exp. 5310& 0283 5466+ 0335
VEL P 737 001%% 045  006** 077  .146
10m Cont. 5490+ 0241 5301+ 0241
VEL Exp. 6234+ 0351 7374+  0.605
30 000%%%  000%** 000  .558 .000*%** 586
m Cont. 7308+ 0342 7274+ 0277
CT Exp. 0173 0016  0.168+  0.017
347 010* 265 .004%*  048* 663
10m Cont. 0162+ 0011  0.171+ 0014
CT Exp. 0145+ 0012  0.136=  0.011
087 013* 010 467 119 471
30m Cont. 0138+ 0012  0.139+ 0012
FT Exp. 0076+ 0011 0071 0012
10 031%* 844 069 200 574 789
m Cont.  0.078+ 0009 0072+  0.013
FT Exp. 0099+ 0010  0.101= 0014
30 733 440 348 801 395 988
m Cont.  0.102+  0.008  0.101+ 0014
SL Exp. 0695+ 0057 0657+  0.058
0 000%%* 966  .001** .001** 866  .884
m Cont.  0.698+  0.047 0660+  0.041
SL Exp. 0996+ 0057  1.009+  0.061
30 847 .168 243 428 475 765
m Cont.  1.012¢ 0060  1.002+  0.054
SR Exp. 4080+ 0334 4247+ 0339
015% 048%  017¢ 773 436 .400
10m Cont. 4167+ 0251  4.150+ 0267
SR Exp.  4.080+ 0300 4243+ 0322
30 .004%* 564 017 095 603 996
m Cont. 4131 0203 4242+ 0269
* p<05, ¥ p<l, *** p<.001
312 B8] fJske] 77 S (velocity [VL]), HAIA] 5. SA xz2|

= T

ZH(contact time [CT]), *|-5-A17H(flight time [FT]), X2 9]
(step length [SL]), ERHI%(step rate [SR)E X3}

g Sgo]
871 Slated

o, 25

ZElE F2 A A £H WakE B
ZEE AT F 292 9 B o

A5 9 HL(1st2nd step of center

of mass Y displacements, ©]} COM Y l1st/2nd), 2=§)

AT

H9(1st/2nd step of center of mass

Z displacements [COM Z 1st/2nd]), 28] ¥ &34 zt
£ 5 (1st/2nd knee angle velocity [KAV 1st/2nd]), Z=%l
W IA-E 7SS (1st/2nd step of hip angle velocity

[HAV 1st2nd]), 28] 8 A7+

=

= (1st/2nd of step of

trunk angle velocity [TAV 1st2nd))& 2F&sle] 2 AT
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49 A W2 2ElE F3 EA] WslE A5}
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A 8l o83 S (paired rtestyS AASIATE
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. 2 o

B ATE W F 84 £l SIS £ 2

Ao ofme FFL VA=A Bohis] fshel s

W2 AN 8% Pt B gue] Al
= [e)

=

=
B2 B4 tew 2ol A s,



The Effect of 8 Weeks Athletics Class on Sprint Start Motion 213

1. F2RZH0 ~ 10 m)T E7|75TZH10 ~30 m)

D 73 S5

WS kel 7 SR AR AdolA AR ol
5.310£0.283 m/s, SAHTO] 5490+0.241 m/sZ LERHI,
AR Aol = AR 5.466+0.335 m/s, TAF
oAl 5.301+0.241% vebsth AT 77b w7t
S7HoH, AN 9818 s AR AR
o] AlZkell we A4 ade JeR A Ekeuk(p=737),
AlZkt el wE Feakg-o] avhs VERETHp=.001).
AR A A9 Heke] AR AR oA fefg &
717F YERE O U (p=.045), TAIIDAM = 238]8 &&vt
FrefsiAl Hashe A3 YR th(p=.006).

Z27] 715 7R ZEE 31030 m A AE
Hete] W3 & TS AAE] Aoll= 6.234+0.351 m/s
o] F7+ SE7F UERa, £ Folle 7.374+£0.605 m/s
2 Llms o} F7kstd {23k Zpol7h Yeltthp=000).
E2) AetellME 730740342 m/iollA] 72740277 m/s O 2
E57F 25 FolEo o3 Aele vERA FdTh
(p=558). AP Ao E He 7+ zpo|7t YERt o
(p=2000), AF5- AFolM= Folgh 2po|7h ekl 39ttt

2) A=Az

WS- ko] HAAIZR] AR AR S A AF
o] 0.173£0.016 secolX] 0.168+0.017 sec® 7423k
v felgk ztols VERR] Q%A1 (p=265), TAIR T
0.162+0.011 secollA] 0.171£0.014 seco2 F-2]3F 7=
BATHp=004). Tl w2 FAA fFolde VA &
U (p=347), F4I A 7re] Az Ao VEhyth
(p=010). AP ANA & 7+ Feogh zpol7t YeRth
(p=1048).

z7] 7p&EFAA = AP AgelA AP
0.145+0.012 sec, FAIF N4 0.138+0.012 sec= YHEFS:
A, AR E ARl 0.136£0.011 sec, SAK
©] 0.139+0.012 sec®] A7} vebsdth. A x]o] & x}o]
£ UERIA] 9kouk(p=.087), A X]¢} ZEolM 2] Ae
& HERTH(p=013). ARAF ] AR AR Aol xgh
frolgh 7HA7t JERETH(p=.010).

A
o

3) AZFAZH

AR AR A9 A ARl E 0.076+0.011 sec
oA 0.071£0.0122 0.005 sec®] TAZS B A (p=069),
4 FdoAE 0.078+0.009 secoll Al 0.072+0.013 seco
2 0.006 sec®] 7HA7F WEFRTHp=200). A7kl wE A
%9 7t JeRE O (p=.031), AZe] Jozg-e v
EREA] 23dTH(p=.844).

277V A A FAIZ AR ] AR oA
0.099+0.010 sec, AFFAFANA 0.101+0.014 sec= FEFSE
3, EAFAES APAAFE 0.10240.008 sec, AFSAE
0.101£0.014 sec®] A¥}7} VERTh B AoelA FAA
atol= AR eFUTH

4) XH7Zo]

WS- E7k A BZol= AR A3oA] Aol
0.695+0.057 m. SA|FTo] 0.698+0.047 m=Z LERLI,
AREA A= AR 0.657+0.058, FAIF Tl A
0.660+0.041 me] A7}t Yepsdth. Akl wE A x]9
FI7F HERE O™ (p=.000), AR AFolA o] B0zt AL
A APE AA-HEE=.001), SAHGEp=.001) =F &
oJgt 7HAE HQl Axprt Yedt).

Z717V5T7re] BAdole AdR e ApdA A
0.996+0.057 m, AR oA 1.009£0.061 me] A7t v
B, BAIRTS APHAE  1.101240.060 m, AFAE
1.002+0.054 mz et RE Aaola 414 zlol=
AR AT

5) BHlE

WS 77k BHIE Adola AR AR 24 Aie A
HH o] 4.080+0.334 steps/secollA] 4.247+0.339 steps/sec
o] At yeh} FAHCE o3t S B (=
017), BARGLS 4167:0251 stepslsecol A 4.150£0267
steps/secO- 2 FA|1F Q] 2}o]E Ho|A] FUTHp=.773). Al
74l w2 9 XX @37t fFelshAl e (p=.015),
TR A 7o) oA & A VERTHp=.048).

Z7] 7K AR ARddRAA 4.080+
0.300 steps/sec, AR FollA 4.243+0.322 steps/secE LE}
U folst 7 B (p=017), BAHTe] AF A3
£ AbAAY o 413120203 steps/sec, AT E oA
4.242+0.269 steps/sec®] A7t YERF Y F-2]3t 2fol=
HoJR] @8kt (p=.095). 2X]9] TA7F YEPE O L (p=.004),
AR of 2FolA 9] FT ARG YEPA] F3kTh(p=.564).

D AAFA olF WY

ZEIE 3 WA 253 7 HA 25lox AAFA
o] A AU AP A% WeE £ st

A HA xlolA ARSI A 24U AT
0.496£0.066 moll A 0.439+0.056 mZ -2 3] 7H23k 3L
(p=013), BAFHTE 0.515£0.043 mollA 0436£0.056 m=
A Fol 3t AAE HATHp=.003). 221542 -2
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Table 3. Result of first and second step analysis

1-way ANOVA(RM

time 2><2) t-test
Variables  Group -
. time* pre-post exp-cont
pre post time
group Exp. Cont. Pre Post
Exp. 0.496+ 0.066 0439+  0.056
COMY P 000%%% 441 0I3%  003% 362 866
Ist Cont.  0.515+ 0.043 0436+  0.056
Exp. 0.191+ 0.033 0.162+  0.033
COMZ P 000%*%% 472 003%*  001** 610 204
Ist Cont.  0.185+ 0.026 0.148+  0.025
Exp. 1.097+ 0.106 1.046+  0.064
COM Y P 010" 885 051 083 644 466
2nd Cont. 1114+ 0.093 1.069+ 0.101
Exp. 0.229+ 0.034 0210+  0.030
COMZ *p 033* 457 063 221 322 836
2nd Cont. 0217+ 0.029 0.208+ 0.022
KAV Exp. -791.588+ 172.094 -794279+ 113.862
355 313 954 133 217 819
Ist Cont. -863.415+ 126.822 -802.667+ 73.511
KAV Exp. -865.891+ 112.880 -888.960+ 126.723
070 009%% 553 .001** 119 110
2nd Cont.  -932.108+ 109.903 -814.440+ 116.754
HAV Exp. 588.565+ 79.451 593929+ 72231
.050% 021% 795 .003*F 246 207
Ist Cont. 622962+ 77750  561.606+= 61.674
HAV Exp. 601.500+ 93.650 584.147+ 127.726
004%* 032% 509 .003** 406 179
2nd Cont. 628.862+ 80.099  525.654+ 95.891
TAV Exp. -49.069+ 14.644 -51.643+ 45.034
158 306 814 .000%** 656 400
Ist Cont. -46.809+  12.083  -62.593+  10.794
TAV Exp. -31.410+ 11348  -32.985+ 45.480
566 737 889 058 673 636
2nd Cont.  -33.204+  11.494  -39.190+  11.255

* p<.05, ** p<0l, #** p<001

o Abd AR A3 Azt APl 019120033 m,
0.162+0.033 m= f2|gk zjo|7} e (p=.003), FAIH
who] 0.185+0.026 m, 0.148+0.025 me] {3+ o7}
Uehes 435 2ATHp=.001).

T HA ZElelA AAFA e A #fle AR Ao
A AP Eo] 1.097+0.106 m. EAF o] 1.114+0.093 m
2 Ueht, AAFA M AEATA 1.046£0.064 m,
SA-TEANA 1.069£0.101 me] A7t YeRT) A7k
g Axle] B3 UEREO ™ (p=010), AA]k Yt 7
FEAE Aie HTHp=2885). AT 4 HelE
A HTe] bAoA 0.229+£0.034 m, AFFAF ol A
0210+0.030 me] A7k Yepdar, SATE AR
0.217£0.029 m, AF&23E 0.208+0.022 mE YERGTE A
7ol ME Yo Bt YER O (p=.033), T9 &
oF ot 7+ ds2E a3 JAthp=457).

S Zame] A WA 29 Ads aue A

AR —791.588+172.094 °fsec, AFEAF A —794279+
113.862 %sec® 2 FERST, SAIFTHe] APaEe 863415+
126.822 °/sec, AF5-AE-S —802.667+73.511 °/sec®] A7}
vEbg o o8k Afole vERA] skt A 2E]
o] &3d ZEEoA HAAFPEY] AR AL A=
—865.891112.880 °/sec, -888.960:£126.723 %/secE 2} F+2]
31 zlo]E HolA] kT (p=1553), EAIHN DI E —932.108+
109.903 ©°/sec, -814.440+116.754 °/secE F2]3+ z}o]7}
HERATHp=.001). =0l W& Al7ke] aibe VEREA] oF
O L (p=.070), A2 2HE 3= YERITHp=.009).
a3 ZHExe] 3 WA 2Rl AF oA
588.565+79.451 °/sec, 593.929+72.231 °/sec®] AFH - ALZ
A8 A} 2 YRt (p=795), ARG E 622,962+
77.750 °/sec, 561.606+30.674 /sec= 2|3k xjo]S Ho]
= A3 BAtH(p=.003). 21X E7(p=.050)2} ds2t
& G7p=.021)°] BF YEsTh T HA Z5lea = A
3 FdolA 601.500+93.650 °/sece] APAZAz}, 584.147+

127.726 °/sec®] AFZZAFAE HAL, A3 HAdolMe=
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628.862+80.099 °/sec, 525.654+95.891 °fsecdT=E Bt
A WA 253 R A 2]9] 3 (p=.004)2 2t
§ E9Hp=.032)°] BF YRt

A7zl A | SEloAN Ade ARIA A
—49.069+14.644 °/sec, AHFAFOAA -51.643+45.034 °/sec
2 U (p=2814), SAIHTE] A= AR lA
—46.809+12.083 °/sec, AFFEA A —62.593+10.794 */sec
2 fHA Frtele A3F UERTHp=.000). F HA
ZElofM = AT AR AR A AT 31410+
11.348 °/sec, —32.985+45.480 %/sec, TAI TS —32.204+
11.494 °/sec, —39.190+11.255 °/sec® 2z} YEPHA, 54
Aoz FoJgt ol YeRA] i)

Iv. = 9

B AFollA Agg 71e 593t Y2 gk ZARl
G 7Y & ARl FUH R gExl SEE Ve
571 {1gk B3 § Fholtt. A8E FHE A ECA
T3 Agsle 7l B3 FYS W] Ao §4
ElE F2te] &55H4 WelEe] Wals AuwHgit).

Coh®} Tomazin (2006)= WHS-—77HPE] %7] ZEFE 7}
E7H0-20 m)e] 251 HAEITE 7Y whE T @ Rte]
%27] 20 m2] AAAIZFE 0126 Zo|AxL, AFAE
0.100 22 A¥}E B} o] v 7P =3 7SS
Hel I¥zk= AAAIZR] 0.129 %, AFAIZH] 0.087 &
o2 UETh & A Aol o5k 0-10 m 771
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