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Abstract

This study aimed to examine and compare the effects of squat training with a constant knee angle
and with different knee angles on acceleration ability in young female sprinters. In Study 1, twelve
purposively selected female athletes aged 14-16 years performed all three conditions in a randomized and

counterbalanced order, with a one-week interval between each condition. Data were analyzed using two-
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way ANOVA with repeated measures. The results showed that the 30-meter sprint time in Conditions 2 and
3 was significantly better than in Condition 1, with Condition 3 also significantly better than Condition 2.
Similarly, sprint velocity from the start to 30 meters in Conditions 2 and 3 was significantly greater than in
Condition 1, and Condition 3 was significantly greater than Condition 2 (p < .05). In Study 2, thirty purposively
selected participants were divided into two groups: the first trained with a constant knee ansle, and the
second trained with different knee angles for six weeks. Data were analyzed using the t-test. The results
showed no significant difference in 10-meter sprint time between the two groups; however, the second
group had significantly better sprint times at 20 and 30 meters. For sprint velocity, there was no significant
difference from the start to 10 meters, but the second group recorded significantly greater velocity from
the start to 20 meters and from the start to 30 meters than the first group (p < .05). These findings indicate
that squat training with different knee angles can improve the acceleration ability of young female sprinters

more effectively than squat training with a constant knee angle.

Keywords: Acceleration, Speed, Squat, Knee angle
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Table 1. Training procedures in each condition of Study 1

U4 4 adudi 4 (Aa1AY - u11AN 2568)

Training Knee angles
Condition Step1 Step2 Step3 load used in Repetitions
(%1RM) training
Condition 1 Warm - Up 4 — minute Acceleration - - _
walking ability test
Condition 2 Warm - Up 4 — minute Acceleration 90% Knee angle at 3 repetitions
+ walking ability test 90° (90°-90°-90°)
Squat training with
constant knee
angle
Condition 3 Warm - Up 4 — minute Acceleration 90% Knee angles at 3 repetitions
+ walking ability test 90°, 110°, and
Squat training with 130° (01101307
different angle

WoanaARINa1RUNTHN nauiegazitfunIsneaauns 3 Reululudduiseiu Tnaliussegring

v
o

SEPINNTNAEDUASIAY 1 dUAY sl

Test 1 Test 2 Test 3
Condition 1 No. 1-4 No. 5-8 No. 9-12
Condition 2 No. 5-8 No. 9-12 No. 1-4
Condition 3 No. 9-12 No. 1-4 No. 5-8
Note; Test 1, Test 2, and Test 3 were conducted one week apart.
msAnedi 2
1. fAfedndendritlunmsinidelngldihnstuasingusrasduag s ife e idonsy

o A~ W DN

. NGUNAARIN 1 WNvianlsnaieyuvet1ne (90 83A1-90 83fn-90 B4A1)
. NGuNARRT 2 Hnviamendigyuveatiunnseii (90 83 110 831 130 891
M 2 nguneaes szegiatunsEniaviun 6 dUani laevinstinduansiay 2 A

NMSNAFBUNBUNITNARBY LASNAFDUAIL

5.1. LA lUNI5I9 10 1R
5.2 1a1hun1539 20 LAS
5.3 LAlUNI5I9 30 WA

5.4 AVIEIINAENAUAMA 10 WS
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5.5 ATIEINAEUAUTRA 20 LWns
5.6 AUEINIABUAUTIRA 30 LIRS
1989IN5NAABUIAIAIANNSEELTAAIVUA 31U 3 ASI TTUINATINA 3 UIT T LUULKUNNT

yInae9 A4 Table 2.

Table 2. Training Program for Experimental Groups 1 and 2

Training ltems Experimental Group 1 Experimental Group 2
Exercise used in training Squat Squat
Knee angles used in training Knee angle at 90° Knee angles at 90°, 110°, and 130°
Training load (%1RM) 90% 90%
Repetitions per set 3 repetitions (90°-90°-90°) 3 repetitions (90°-110°-130°)
Number of sets 5 5
Rest between sets 4 minutes 4 minutes

Note; In Study 2, Experimental Group 1 performed squats with a constant knee angle, and Experimental Group 2 performed

squats with varying knee angles.

6. NAUNAADAYNITINIUTUATUNITHNYINAAIENAIEY VDAY AT LATLUVBUYIUANAITY TEEELIRT
6 dUa dUaviay 2 Ju Fuay 1 Tlus 30 w1l L3an 17.00-18.30 w.

7. ¥M1snageUaNssnN M IMeElungunaaedil 1 uazngunaaesil 2 naan1sEndUa1i 6 lnenaaey

De
=D

7.1 1@a7lun1539 10 LWRS
7.2 a1lun1sie 20 WAs
7.3 13871un1539 30 LUAT

v o=

7.4 ?’I’J’]ML%’]‘U’]ﬂ@@SNWUOQQﬂ 10 weg

q

=
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9. ayluavafusieNansAnw Iy
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1Y s

duamiag 2 AT (Tudamnsuayiuans isiuliidesndt 48 43lug)

nsAaTvidaya
1. foyaniugimszimeaade (Mean) wardrudosuuninsgiu (Standard deviation)
2. M3ANYIN 1 AATIz9Ree Two-way ANOVA with repeated measures fAnuaszaULBEIAYNIGEGDH

3. M3fAnwN 2 Aiasiginnelunguie Paired t-test UArIENINGUMEY Independent t-test fnun
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NANI539Y
1. viaeanuuane 3 Reuluuds naaeudsszeenie 30 wns wuddideuled 2 wazdeuledl 3 danly

A998 10 AT 20 WIAT UAZ 30 LWAT TINTIRAEINAENALTIRA 10 AT 20 AT way 30 was Andndeuls

' ' v '
zl oA o o aad L |

7 1 eg1didedAgmeaifnseau .05 usnantudmuindeulad 3 Garlunisis 30 Wes waraui19n

N o o

AFUAUANA 30 WS fnddeuled 2 egdidudAynvadinsedu .05 Awansluy Table 3.

Table 3. Changes in Sprint Time and Velocity Three Training Conditions: Results from Two-Way ANOVA and

Pairwise Comparisons, Mean (SD)

Pairwise
Variable C1(n=12) C2(n=12) C3(n=12) F P P
Comparison

Sprint time(s)
10 m 2.357(0.066) 2.138(0.081) 2.186(0.104) 28.669  .000* C1-C3, C1-C2,C2-C3 .002*,.000%,.318
20m 3.808(0.096) 3.587(0.098) 3.548(0.076) 55.169  .000* C1-C3, C1-C2,C2-C3 .000%,.000%,.182
30 m 5.251(0.140) 5.117(0.124) 4.960(0.098)  30.751  .000* C1-C3, C1-C2,C2-C3 .000%,.004*, .012*
Sprint Velocity, (m/s)
0-10 m 4.244(0.119) 4.682(0.174) 4.583(0.209) 28.602  .000* C1-C3, C1-C2,C2-C3 .002*%,.000%,.318
0-20 m 5.254(0.132) 5.578(0.150) 5.638(0.117) 43.431  .000* C1-C3, C1-C2,C2-C3 .000%,.000%, .212

0-30 m 5.716(0.155)  5.865(0.142) 6.049(0.118)  30.927  .000* C1-C3,C1-C2,C2-C3 .000%,.012*,.027*

Note; C1 = Traditional squat training; C2 = Constant angle squat training (90°); C3 = Squat training with different angles (90°,

110°, 130°). p < .05 = *statistically significant difference; Bonferroni-adjusted pairwise comparisons.

o w a

2. nd1nsin 6 dUai Medesnguiinanlswa anuiifduegelideddyvisadfnislungu (p < .05)

7

lunnsveinaaey WolSeulieuseninngunudn NquNEnanIanaeyud Nuaneeiu (Group 2) 138139 20

waz 30 WAsANIT wazdauiaangasuiua 20 waz 30 lwasAndinguiidndleyuiasd (Group 1) aesl

U o @

HodAey (p < .05) VeugNszey 10 WATLINUANLLANAS Aakandlu Table 4.
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Table 4. Changes in Sprint Time and Velocity Before and After 6 weeks of Different Group 1 and Group 2,
Mean (SD)

Group 1 (n=15) Group 2 (n=15)
Variable p p t P
Before After Before After
Sprint time(s)
10 m 2.075(0.066) 2.011(0.058) .000* 2.088(0.109) 1.994(0.048) .000* 0.876 .389
20 m 3.520(0.078) 3.427(0.069) .000* 3.534(0.136) 3.343(0.067) .000* -3.357 .002t
30 m 4.861(0.128) 4.763(0.144) .000* 4.864(0.161) 4.660(0.102) .000* -2.436 .022t

Sprint Velocity, (m/s)

0-10 m 4.822(0.148) 4.974(0.146)  .000*  4.799(0.232)  5.016(0.122) .000* -0.85 .402
0-20 m 5.684(0.124) 5.836(0.118)  .000*  5.666(0.207)  5.983(0.122) .000* 3.335 .002+
0-30 m 6.176(0.181) 6.302(0.171)  .000*  6.174(0.201)  6.440(0.141) .000* 2.408 023+

Note; Group 1 = Constant angle squat training (90°); (n = 15); Group 2 = Squat training with different angles (90°, 110°, 130°).
* = p < .05 within group, T = p < .05 between group
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N5iu .05 waddedananausaesuigldlaenalnues Post-Activation Potentiation
(PAP) Falunmiziindruiedinuaunsalunsudausaisdudansnnendinsvaniuuuiinsaiugslugidu
Tneanzlunanuniiewiiaga (fast-twitch fibers) MiiunumdAylumsimdeulmidesldnnuiuasnagigds wu
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