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Developmental Effects of Sprinting Skill for Adolescence
Chiung-Mei Hsu

ABSTRACT

In regard to passed the subject of sprint run for motor development, most of them
were mainly focus on time to complete a distance, distance for constant duration and
suchlike performance outcome measures and do not provide any information about the
behavior of human being that let to the observed outcome. The purpose of this study
was to investigate the developmental effects of the process of 100m sprints run for
adolescence. The variability of speed retain after peak speed emerge was used to
compare the age-related difference and gender difference. 111 13-year-old (72 male and
39 female), 133 15-year-old (63 male and 70 female), and 92 17-year-old (39 male and
53 female) volunteers were severed as participants in this study. A laser distance
measurement system (module 300C, 100Hz) and AcgKnowledge 3.7.2 were
respectively used to record and to analyze the variability of sprint speed of 100m sprint.
The between-subjects design ANOVA and Duncan posterior comparison were adopted
to analyze the statistical differences with an alpha level of .05. The time of 100m sprint
showed that male (16.75 + 2.14s) was faster than female (18.46 + 2.66s) (p<.05) and the
17-year-old (16.65 + 2.93s) was faster than 13-year-old (18.05 + 2.12s) and 15-year-old
(17.82 + 2.43s) (p<.05). The average speed of 20m after peak speed showed that female
was also slower than male (male: 6.74 + 0.89m/s, female: 5.98 + 0.66m/s) and
13-year-old (6.14 + 0.76m/s) and 15-year-old (6.30 + 0.79m/s) were showed slower
than 17-year-old (6.76 + 0.99m/s) significantly. The coefficient of relative variability
and standard deviation of speed of 20m after peak speed in age 15-year-old showed that
female was not only higher than male (p<.05), but also higher than 13-year-old and
17-year-old (p<.05). The findings of the characteristics of speed retain indicated that
female in age 15-year-old was facing the critical transitional sprinting skill stage to
perform 100m sprint run with an increase in variability prior to the emergence of the
fastest sprinting.

Keywords: motor development, sprint, variability, kKinematics
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g
13 13.2 0.33 152.83 8.66 46.94 11.97
15 15.0 0.26 164.61 6.76 61.14 13.68
17 16.9 0.27 171.12 4.85 63.47 11.92
A
13 13.1 0.32 153.47 5.40 44.64 9.65
15 15.0 0.24 157.53 5.11 51.14 8.81
17 16.9 0.27 160.16 6.33 53.30 7.92

Jin

AR RF HR OB e T

s T st E 4 % (LDM module 300C) -

~ g e — & (Manfrotto 055C) o
AR AR e 5o

T AT R i &R

~ AcgKnowledge 3.7.2 %8 2 F i 5 B 32 % % o

’

SPSS for Windows 10.0 5 %t 3+ & 47 #c %8 o
~ Origin 6.0 % & ¥ #£ & % B &2 #& & » 47 & s o
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#F stie g el £ 5 % (LDM module 300C) # ¥ 7 % %
¥R EEIERE A FAHRERF L L00HZ B
I B R 4 F R 2 AcqKnowledge 3.7.2 #t # & 7 i B o
% = ® 24 (FFT) hid jh st (lowpass) B 53 (# 1+ 4
8Hz) 15 40 1 fic A 8 Pl B ¥ R > ¥ E Nk L @R A
# R NI PR 2 e s FASAPS en T 3o B ~ i B & B £
SASAPS eh T 53 B ~ i B £ % £ » & A w2t 8 1 - g 20
PR % B R fic > 4o B 2 4T T o

"t ¢ 41 * SPSS for Windows 10 #t 48 - % & & ¥ 38 ™ jb
# oA F]F 8 2 Bk~ 7 (two-way ANOVA) & 7 % 2 & 47 >

WA EE 2 R Ru s LR o T Y E il E kR
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S

AP AR BEFEF G EFEY T A E L A F B
A ZEERBEFE NS LR - KW E G oz M ERT
AN

YL Bl TR X 4 A F o T B OE

\
R
S
I

L - T S ol U = I A SR M. AT S S A = A

- = =21 22
S

-8 s F kDB SF A

LAoom g d Rz BoEEE (1321517 %) @7
- B Sl VN = S ol A SRR B - S S

¥o(de 2 2) ¢ B R ERE P LT EY RE
( F(2. 330)=0.53> p>.05> n2=.003 > power=.14)> % & -
( )

Wote A b omk
02

B8 B u A R ootk AT 0 Bk B R E & BN

B F 0 MW oG kR o F 4 2 F oA Rt T 4R

A4 > om A E# 3 G 0 B2 Duncan R FOE {8 ) %

B

o4 3 F > 17 & (16.65 £ 2.93s) ¢ F of @t @+ H
Bt 13 o 15 f e b E @ 13 & 2 (18.05+2.12s)
15 f 2 (17.82+2.43s)2 7 ¥ il ja = § ¥ & 8 ¥ £ B o
N S
L R e RS R R S o g

s H 13 ke 15 k1 AN F 5 HHE LS

PV e s BEE YNBSS AT E

o+

B L LT Y - B B W AT G

B=N -~

keh o oo e B R R A P o & R AR
FooOEFHAEPR R F R Bl de oo I E R W o F R



FEOR K P o 0 R FR e

—=
&
i)
ey

IE KN A 17T R RBENY B E&E

R A T oA P

o

FA T T E R BEDa R P ks AR ¥

MofE 2 Ay FRE KB F R

L2 FARERE B A N3 %R AR A

%R kR df MS F n? power (1—B)
& i 2 82.43 15.51* .09 1.00
A 1 296.89 55.86* .15 1.00

£ # x i u 2 2.84 0.53 .00 14

EaE S 330 5.31
*p<.05

£ 03 E® AT FBEF L LB %: T B0 R

& W T ym e 13 & 15 % 17 &

13 A 18.05 -- *

15 A& 17.82 -- *

17 A 16.65 --
*p<.05

e -l AR R S U N R LS LU S

L% R o P M OE # B B ow o3

xR oF B oF 22

( F(2.330)=1.20 > p>.05> n?=.01> power=.26)" % ¥ i& {7 1 &

kA o FREHEEYTEREFLE (0 4) BB

20

P b T g v e § 4 (7.52+0.955) sk L i@ B R &



4 (6.87+£0.71s)° & # F & & > & > 11 Duncan ;2 & 7 {s
g (4o % 5)0 HF W 17 A w (7.57 +1.02s) ki B P K
B 13 & & (7.00+0.80s) # 15 f& % (7.13+0.83s) 2 #
GE e 74 hE g RBNAL S EL KHH LT EREY
o4 L4 h b e g F T F R L
e g g Toep FE GRSk oa &t n g
Boood g R B E A W e AT g oo Fl Y A g
g REovd B R F 4 o iE RoEopdF o4 R RER o T 17
ARy - omos R T Lovd & B R T Ao o

Z 40 k@ R B HEAZFF R KL HELE
2 kR df MS F n® power(1—B)
E 2 13.57 21.38* .12 1.00
A 1  45.20 71.23* .18 1.00
£ # x| 2 .76 1.20 .01 .26
EaE 330 0.64
*p<.05

2 5 B # Ak X 3 RE Z 3 & EFE (4R

& 8 T oym e 13 & 15 & 17 &

13 & 7.00 -- *

15 % 7.13 -- *

17 % 7.57 --
*p<.05

21



b

W2 P g E@d R I "% 5E 30 2% a4 i 1
A a8 & 5 f 4 o F Pl & B # & ( Zatsiorsky » 1980)> & & 3
PR xR FE Y e A IFE e b2 R A

- FF R R As AR E&AE (13515517 K ) § 4 8L 4
Ak A E A4 OPFERF o ok 6% ET R EMHY LI

T v ¥ ki B ¥ L B ( F2 330)=0.12 > p>.05 > n®=.00 >
power=.07 ) & @ ¥ & § 4 &2 L 4 50T B EcF B 0 kBt F A
A4 R T 4 (4.78 £ 1.21s) -3+ 4 (515 +£1.365) ¢ [
# # 2 Duncan 2 % i 7 6 BB L R AL ERF (4
2 7)> % % F p 17 % (4.68+1.05s) ++ 13 % ( 4.95 £1.43s)
£ 15 A& (5.15 $1.31s) > # % H M b~ # & >+ R LFE 17

A bl B RPN E kB E R o

6 B #FRAAZFRF P HXN - F1F L A HFLL

% B kR df MS F n® power(1—B)
£ ¥ 2 6.86 4.23%* 0.03 .74
e 1 13.00 8.00* 0.02 .81
£ # x oy 2 0.19 0.12 .00 .07
EaE S 330 1.62
*p<.05
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207 ER AR ERALPFRF LA ENET LR
E T 4o 13 % 15 & 17 &
13 & 4.95 -- *
15 # 5.15 -- *
17 % 4.68 --

*p<.05

R A R > N2 A A RREELSNF R E
# & (13~15~17 4 ) § 4 & L+ 4 3 & X 8 R A2 4 v iz § >
Z 08 BE NS o E#EP YT Y A EHEFLE (F
330)=1.74 > p>.05 > n?=.01 > power=.36) ¢ & - # A 5 & & &
Buwhi ek A EHFLE - AP T HEFRF

%
BOA A il A9 f 2428 2% &9

R RN S
At e R$hFFFPREIEE 8 R DY ES S

208 X dRAL BB E A TS B KA EE L

% B kR df MS F n® power(1—B)
£ # 2 67.62 1.24 .01 27
e 1 0.49 0.01 .00 .05
£ # x iy 2 95.03 1.74 .01 .36
& A 330 54.72
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29 2 kB &Y 4 E L2 R ER T Sk
13 & 15 % 17 %
7 L 7 L 7 L

¥ o (s)

T s f 17.49 19.08 16.79 18.74 15.34 17.61

%L 1.77 2.34 2.03 2.41 2.26  3.02
~ % B (m/s)

T B 7.21  6.59 7.49 6.80 8.13 7.17

% %  0.78 0.69 0.95 0.52 0.98 0.84
~# R ALIER (s)

T ok 4.78 5.28 4.97 5.32 4.47 4.83

%z 1.35 1.53 1.19 1.39 0.87 1.14
~ i R A2 EE (m)

T 35 % 24.08 26.36 25.75 25.11 24.61 23.21

=% % 6.93 9.30 7.37 7.97 6.46 6.22
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% 10: 2 & & 7 2 ¥ L 4 @ s B R IF oL 4 L HK 2

2
T 45 e 8 F 4

13 % 15 A& 17 &

g A

g

& g &

FASAPS 2. T 5% B (. mls)

T ¥H# 6.39 5.68 6.76 5.88 7.34 6.34

£ ® £  0.72 0.60 0.84 0.43 0.95 0.79
SASAPS 2z T 333 B (. ml/s)

T ¥ #c 6.24 5.43 6.63 5.66 7.22 6.14

% % 0.73 0.58 0.88 0.43 0.99 0.82
FASAPS 2. i & % # £ (m/s)
T =% 0.33 0.30 0.31 0.38 0.32 0.33
% % 0.13 0.11 0.14 0.15 0.13 0.12
SASAPS 2 i B # % £ (m/s)

T ¥ # 0.33 0.34 0.28 0.42 0.31 0.35

# % %X 0.13 0.14 0.10 0.19 0.12 0.14
FASAPS z # R % 2 & #k

T ¥H# 519 5.28 4.59 6.58 4.31 5.29

8% Z 202 2.10 2.14 2.72 1.65 2.23
SASAPS z % R % R & #&

T @ 535 6.18 4.25 7.51 4.37 5.77

' X 215 2.29 1.62 3.39 1.74 2.56
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¥ - & @ R Ao A

M E R &I IFT F & H FASAPS & SAS

A
B R~ R X g R Glcs bR F R R R RS

-k

FlE s xR G BRGNS M RE R 10 BT o
FASAPS 2z I 5% B %

N

DA R E &K T A B A4 b

7
A T3 R R AR B E# DRI EY R E R

¥ % B (F(2 330)=1.01> p>.05> 1n°=0.01> power=.23) > 4 %
11 750 » Bl gt > i - i 7 & # & R & ok o B
i ES

% B 7 FASAPS 2 T o B 4 & & 2 [ ou| % 9% 5% i ¥
B o) - B ESY A EFENA Y s B LB R
FROLT AR %k Fh F P S 15 AE 13 & 15 & o

FrE R 13 Ao b E Y- MRS THE R ERFL

B G oo
% 11: FASAPS 2 T 3¢ B b = # *
N EEEZEXZEEEE
% 3 kR df MS F n? power(1—B)
3 2 15.67 29.68* 0.15 1.00
A 1 58.79 111.18* 0.25 1.00
£ X w 2 0.54 1.01 0.01 0.23
WA 330 0.53
*p<.05

26



W FASAPS 2 ¢ R % 4L k5 > #4472 F &E&E T 48
L4 A A FFRBEEES AR 127 FRB
o oE % 2 3 iF v i g ¥ LR (F o330)=4.72 5 p<.05 >
n?=.03 > power=.79); £ & 7 B % 1 B 5L % A 15 0 |ty
% ¢ % o 4 4 4 FASAPS 2z # B # % £ 4 ¥ ¥ £

2oy 2 plagx i 297 44 4 FASAPS 2 i R

¥ F 0k

Kit>

#oE R %Y > KA 15 & (0.38 £ 0.15m/s) i (4 &
13) -
Pg o4 oL 4 A E W T3 E Mo Rk AT o0 13 A

17 e 4 et 2 R E R FRE LS R e LR

il R & (F2,330)=8.93 > p<.05) -

4 12 FASAPS z i B # % 4 > % & - 71+ % B ¥~ 7

R £
% 2 kR df MS F n? power (1—B)
& ¥ 2 0.03 1.92 .01 40
A 1 0.03 1.72 .01 .26
£ # x oy 2 0.08 4.72* .03 .79
Eak 330 0.02

*p<.05

27



% 13 : FASAPS z i B # # X H % 31 & »c % &
PR YR E LR

%R kA SS df MS F
£ #% (A)
= bl (9 2) 0.01 2 0.00 0.41
b2 (+ 2 ) 0.21 2 0.10 5.71*
tw (B)
& oal (13) 0.02 1 0.02 1.57
& a2 (15) 0.19 1 0.19 8.93*
& a3 (17) 0.00 1 0.00 0.26
*p<.05
= FASAPS z i R % £ T #c? » 2~ F1 3+ ¥ 2
BTEEY T FRAET R EHE T L E LD Pu s

S oiF % i B % 4 B (F(2 330)=5.28>p<.05>n°=.03> power=.83)
(404 14); & - #H & FHW L E2xE A4~ 24 (Fo,
330)=5.60 p<.05) % & B £ & &k £ K ¥ £ &2 - 7 4 0l & ¥ ¥
B B b B LEBELE ST A E A PRI HE W
B ook k2 B E AP o aE 157 F R 15 & (Fp 330)=21.49>
p<.05) ¥ 17 & ( F(2, 330)=5.35: p<.05) 354 % ¥ £ & » 13
AR E R FLE

28



+

% 14 : FASAPS 2 ¥ B % B 2 b > % A~ - 713 % R # A ¥

B & &
%22 kR df MS F n® power (1—B)
£ ¥ 2 16.43 3.36%* .02 .63
e 1 81.75 16.74* .05 .98
£ d# x iy 2 25.79 5.28* .03 .83
B2 S 330 4.88

*p<.05

# 15: FASAPS 2 % R % & % HE ¥ 1 & »t %
R SRR E

2 2 Xk SS df MS F

& & (A)

w bl (¥ 2) 22.56 2 11.28 2.86

w b2 (4~ 2 ) 65.93 2 32.97 5.60%*
= (B)

& al (13) 0.24 1 0.24 0.06

& a2 (15) 130.21 1 130.21 21.49%*
& a3 (17) 21.47 1 21.47 5.35%*

*p<.05
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H_SASAPS 2 T 30 B %k f 0 LA & &K F 2 & L4
A TR BRSSO ET RS E SRS

T % kit B ¥ £ B(F(2 330)=0.72>p>.05-1?=0.00> power=.17)
(40 & 16)c 70 > P W @ & # a5 id & 20 % A 7 3 |y =
Fl3 o ¥ LR LT HEE o § 4 (6.60 %
0.92m/s)w + 4 (5.76 +0.68m/s)P-> 2 17 %(6.60 + 1.04m/s)
§a 7 ¢ 15 % (6.12 + 0.84m/s) £ 13 % (5.96 + 0.78m/s)

B o

# 16 : SASAPS 2 T 5% R b = th A = F1F ¥ % A

#E 4
% B %R df MS F n? power(1—B)
B3 2 17.31 31.02* 0.16 1.00
A 1 71.57 128.30* 0.28 1.00
£ dk x w 2 0.40 0.72  0.00 17
e e 330 0.56

*p<.05

H_SASAPS 2 % £ k § 0 2 F E &K T 2 &L 4 A gp
A TG R R KSR AN T R R E T
it % & 8 % 4L B (F(2 330)=7.94> p<.05> n*=.05> power=.95)
(40 % 17); R 4 & 7 H & 2 & »c % A 45 > 4o % 18 8 7 ¥
2 (F2, 330)=3.27 > p<.05) & * 2 (F(2 330)=4.99 > p<.05
PR E B E TP Y EF ARG E M EFEE R T
F R ¥ 4 v SASAPSH# # X ¥ % ¢ > 13 %(0.33+£0.13m/s)
1 B+ 0 ® 2 15 %(0.28+£0.10m/s)F £ £ e + 42 SASAPS

30



22 % ® L en %Y > ek 7 15 Kk (0.42 £ 0.19m/s) e iE
W x ¥ 13 % (0.34 + 0.14m/s)~ 17 #%, (0.35 £ 0.14m/s)
AR o F YL EF R EESR T AL R HG 15
# (F(2, 330)=29.67 > p<.05) ¥ *~ 24 3 & ¥ ¥ -k & o

4 17 : SASAPS z_ % B £ % % B> % & - 7]+ %8 B ¥ & 7

S
% B kR df MS F n® power(1—B)
£ ¥ 2 0.02 0.79 .01 .19
e 1 0.31 15.55* .05 .98
£ # x oy 2 0.16 7.94%* .05 .95
A 330 0.02

*p<.05

% 18 : SASAPS 2z i B £ % £ H % 1 & »t % v % B &~ 7

#E 4
% B kR SS df MS F
£ # (A)
& bl (7 4) 0.09 2 0.05 3.27*
v b2 (+ 24 ) 0.27 2 0.14 4.99%
5 (B)
noal (13) 0.00 1 0.00 0.08
& a2 (15) 0.71 1 0.71 29.67*
A a3 (17) 0.02 1 0.02 1.51
*p<.05
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_SASAPS 2 ¥ B % B Bl kg o KA AR EEE T
48 L4 A A FF R Bz LB @Ry
# 2 3 v % & i % £ B (F(2, 330)=8.08 » p<.05: n?=.05 -
power=.96) egh % % (4 % 19); F & » & 7 H ¥ 1 & 20 % A&
oA 20 2 2 Bk B X F R AEH YT 2 (F2 330)=6.62>
p<.05) & + 2 (F(2,330)=6.03> p<.05) & & &# & K ¥ 7 ¥ ¥
2R % o f - H i FE B RMT FRT 4 15 Kk(4.25
+1.62) e g ] » ¥ 13 % (5.35+2.15) 7 £ 8 - & &
+ 4 2§ 17 & (5.77 £2.56) 9 & & /) & 15 % (7.51 £3.39)
AR o A R EEE > MU FF HE B LR K P TR
il ¥ @ o 15 & ( Fa, 330)=48.14 > p<.05) 2 17 & ( F(,,
330)=8.60 > p<.05) % = & ¥ £ 2 > & 13 & ( F(2 330)=3.60"
p>.05) Al & & ¥ ¥ £ & o

=

% 19: SASAPS 2z i# R ¥ &2 G 8 B 2 ~ - Fl1F+ ¥ 2 #K A7

& 4
% 3 kR df MS F n? power(1—B)
3 2 19.07 3.24* .02 .62
A 1 262.73 44.70*% .12 1.00
£ #5 x4 w 2 47.51 8.08* .05 .96
EaE S 330 5.88

*p<.05
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% 20: SASAPS 2 i B % B G #c H ¥ 2 & > % % R Bk A7

#E 4
% B &k Rk SS df MS F
£ # (A)
B bl (7 24) 46.89 2 23.45 6.62*
b2 (+ 2 ) 101.009 2 50.55 6.03*
5 (B)
& al (13) 17.37 1 17.37 3.60
& a2 (15) 351.03 1 351.03 48.14%*
A a3 (17) 43.73 1 43.73 8.60%*
*p<.05
¥ = &% L&

Espenschade ( 1962 ) Seefelt ¥ Haubenstricker ( 1986)

BE R NN TF R Rt ABTEER W
7

PP EREE A SRR A xR R EFEY TN
% 2. o Gallahue v Ozmun ( 1998) 4 - % § 2 & % 4 4 4 18 %
ERR I - E L - S S A e e A B S A S S - A

SR A AR I B A A B

oA

=

B/ U N S 2 O "SR S S <1 B3 B S = A - Q<L R S
ok ch 4 0 14 ot R R 3k
(LA VL S

¥ % TR R PSR F G

. ke ~=\
e
ﬁ
[EEN
\I

=
3
b~
|
1<
-
=
i

Gallahue v+ Ozmun( 1998) #r 3% & w2 - K & M % T3 M % o
FELT vz R AT HFRILPRIEREA T LG RER
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BEAEIRDLENTE e AP TS NE AR DER

&% ¥t 17 % (4.68 +1.05s) + 13

LA B R A
# (4.95+1.43s) ¥ 15 & (5.15+1.31s) #& & 5 | & * @&
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FW KR E G LB B A 74 A 17K (7.34 £ 0.95m/s)

a

FASPAS & ¥ » & 4+ 4 » &£ 17 %k (6.34+£0.79m/s) & P -

I%

# SASAPS * & » » R B Ap Rk a0 % o a4 4 A FASPAS ¢
SASAPS # #® X g3 &% ¢ k1 15 K e fE & x & & 13 & -~ 17
B AR LRSS A IS A LANEREGER P R

TR o T EF TR DR e
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AL
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2L ¥

B
e
1
5 %

i

e

1 M

e {1 58

13 & ~ 15 & & 17 & h 7 *
5 5e 3 P £ % 3% ( LDM module 300C > 100Hz ) 2> # | &

® HHezi
Foo® %%

4

PR H o ®

o @ F R v Acgknowledge 3.7.2 #&

f1 * SPSS for Windows 10.0 #t %2 > # & i&x % 18 12 jp
¥l 3+ % B Bk~ 17 (two-way ANOVA) i 7 53 & 45 »
o R O20 R R T g R - B X oo R G
SR FR I ZBEHE DT 2 E LG L BT L FE T
B R E & LRENA . I FEE SRR

» iz 22 Espenschade( 1962 )- Seefelt ¥2 Haubenstricker

(1986)th @ § ‘= E 4t §s it A # % % 49 iT - a £ Gallahue

and Ozmun ( 2002 ) 4=

2w
Y

Ozmun

b 14 & Lt F dE AT e o

,t;—_ U 4
B iy

-
3

S

%

e

A Y

~ ni—g\ i%g 4( ~ %g FE] 573 /)‘g‘ﬁ: b ’

.+

FHLERAEN S AE LY FR R F

SASAPS

i B AF N P R e F LB E R

i

4L

Ze

R

Gallahue and
F IR N
- R R e T F
R F] A g
e 5 0
Wt X TRoB

F 4

I

o5

7

oz S i EIIJ

g i 4w
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#

g

e

I
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2

=

19
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2

T A B B 17 &
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Tl g B A h Pl B A 3 F & 2 %
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