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54810242: MAOR: EXERCISE AND SPORT SCIENCE; Ph.D. (EXERCISE AND SPORT SCIENCE)
KEYWORDS: INCLINE SURFACE PLYOMETRICS TRAINING/ FLAT SURFACE PLYOMETRICS
TRAINING/ COMBINED PLYOMETRICS TRAINING/ ANAEROBIC PARAMETERS/
JUMPING ABILITY
VORACHET JUNTIYA: THE EFFECTS OF INCLINE SURFACE, FLAT SURFACE AND
COMBINED PLYOMETRICS TRAINING ON ANAEROBIC PARAMETERS, ACCELERATION AND
JUMPING ABILITY. ADVISORY COMMITTEE: ASSOC.PROF. PRATOOM MUONGMEE, Ph.D.,
SAKESAN TONGKHAMBANCHONG, Ph.D. 134 P. 2018.

The purpose of this research was to study the effects of incline surface plyometrics, flat surface
plyometrics and combined plyometrics training between and within groups on anaerobic performance,
acceleration and jumping ability. Thirty healthy male with age ranging from 18-22 years were divided in
three training groups, training duration was 8 weeks. The incline surface plyometrics group (IP) (n = 10)
was trained by performing consecutive jump on the incline surface while the flat surface plyometrics group
(FP) (n = 10) performed the same jump on the flat surface and the combined plyometrics group (CP)

(n = 10) performed alternately on both surfaces. All three groups trained three times per week. The Wingate
test was used in the measurement of peak anaerobic power and anaerobic capacity. Acceleration
performance was assessed by the 40 m maximum sprint test using Smart speed system. Each subject
completed vertical jump test to evaluated jumping ability by using Smart jumping system. Intergroup
differences in anaerobic performance, acceleration and jumping ability were evaluated using Univariate
Analysis of Variance with Scheffe’s multiple comparison post-test. The effect of the different plyometrics
training upon the anaerobic performance, acceleration and jumping ability between pre and post training
conditions was evaluated intergroup by using t-test. Statistical significance was set at .05

ANOVA for repeated measures on anaerobic power (IP: 824.41+222.83, FP: 668.10+114.04,
CP: 721.67+196.10 watt) of three differences plyometrics training response across eight weeks of training
time revealed statistically significant F (1.403, 12.626) = 24.291, P < 0.05). Post hoc test using Scheffe’s
correction revealed that incline plyometrics group (IP) has predominantly improved anaerobic power
compare to flat plyometrics group with statistically significant (p = 0.05). However, there were no
statistically significant difference among three types of plyometrics training on anaerobic capacity (IP:
548.55+112.91, FP: 487.52+84.46, CP: 507.68+102.38 watt), acceleration (IP: 5.20+0.42, FP: 5.57+0.36,
CP: 5.20+0.13 s) and jumping ability (IP: 44.93+6.24 cm., FP: 40.18+5.36 cm., CP: 43.84+11.71 ¢cm.). The
effects of the different plyometrics training between pre and post training in three conditions have depicted
very interesting results. Due to the means of pre and post of the p-value, we can conclude that there were
significant improvement in anaerobic performance, acceleration and jumping ability following the three
plyometrics training programs. The incline plyometrics showed a better improvement of anaerobic power,
anaerobic capacity, acceleration and jumping ability after eight weeks of training compared to the other two

plyometrics training programs.
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4. Scapular stabilizers
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szeizil 2 Reactive recovery
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A13199 2-1 JUBDUMINAFEUNINTIAD 3 JUuLY Feadaunindien 1)en (Baechle &

Yy =K a [ 4
Earle, 2008 919091 WIY NITVIUTAY, 2557)
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4. Uphill/ downhill repeats

5. Hill bounding

6. Long hill runs

7. Bear crawls (face forward uphill, back ward hill)
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msnadeuuu 1¥aelidunsosnounauneuuWAN (pocket PC) tNBAILANNTNATOU
gadsdyanumsnaou Ivauuy 13ee (Multi-lane timing gate) uHUNTE Taa 1828 PVC
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danuiu wioumedyanandoudanuaniigiuaiugn Menadouninsz Iaaga Height
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Tudiam 4 waz 8 udau
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Purposive sampling
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Random assignment 3URAN
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Inuvala fulshfnen fewinmsindieumalidsunsn

1. gyusTauzIFuoume 15in

- wasluFawoune 1500 (Anaerobic power)

- AUTTONNATBUTLBZITUID 151n (Anaerobic capacity)

2. M3I9ANVEI (Acceleration)

3. anuawIalunsnse Iaa (Vertical jumping ability)

- Height (Ht; cm)

- Peak power output (PPO; watts)

- Height (Ht; cm)

¥
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1. dussouaeuue Isdn

- wasluFauoute 1sn (Anaerobic power)

- gUsTOMNASBUITEZIFueUe 1310 (Anaerobic capacity)
2. MISIANUET (Acceleration)

3. anuanInlunsnse Iaa (Vertical jumping ability)

- Height (Ht; cm)

- Flight time to contract time ratio (FT/ CT)

- Peak power output (PPO; watts)

- Height (Ht; cm)
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- gussaMMMsBus ez FaeuLe 15in (Anaerobic capacity)
2. MM (Acceleration)
3. anuamnsalumsnse Iaa (Vertical jumping ability)
- Flight time (FT; ms), Flight time to contract time ratio (FT/ CT), Peak power output (PPO; watts), Height (Ht; cm),
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2. ADANEMINATOUANNAFIUNTIVY
= J J d' % 1 = 1
manfFeumeuanuuanaavesanasvosdulsanlungumsin 3 nqu
] o a 4 3 g . . .
3 FINUINIUDINITIA T@ﬂ“l%’ms’smsw‘wmmuﬂﬁJi’Juwmmmeﬂm (Univariate analysis
of variance with repeated measure: RM MANOVA) tilanuanuuana1arimsifseuiieuainy
1 I 1 ax o @ v o w aa Y
uana1uilusieg TasA5ue4 Scheffe Tasfmuaszatisdiayneanavosnmsnaaenlin

a 4

1 Y
52A1 .05 (0L = .05) HazneuinMs NIz HY oyaenadoUaNNATIUMI 101U fItoez 1@
o 9y dy Y Ao o a J o ¥ o o tél
mmsasdeudoanauiesdundiny vesmsiasizianuulslsmuniag aeaelai
4
foanaalosdu 1) Normal distribution §29692 la¥imsnagoumsnszateuuy
Unalaeldadanagon Shapiro-Wilk test of normality
4
foanaaliosdu 2) Sphericity §avovz Idinisnaaen Taeld Mauchly’s test of
sphericity
4 k4
doanaalosdu 3) Outlier §advvz Idnsasvaeuilosdu Ineinsanaigaga
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NEUMENY S2za0 8 dlar NUaed s Faeune 1510 ASITIANNIGI LAZANUEINITD
Y
TunsnszTaa noURR (Pre-test) 32 1IIHA (Mid-test) HAZUAINN (Post-test) TAsNvUADY
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k4
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1. MsUuaueana
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f,uuanymiumsmmwmmwﬂawa
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M3AATIEHVDYAUAZ U aANNHINGUYBIHANIAATITHUDYA HIVBMNUA
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wanyaltazenyIdoNn 1y lumsinziveya Al

n WD IUIUNGUAIDE

_ = ' =

X HUWDY AURAY (Mean)

SD WD ANTEUUULIATFIU (Standard deviation)

F NINEDY  AEDan 19 1un1s NI annsuantadnel (F-distribution)

SS NUBDS WALINVDIASU UL BALUUABZAIINAIEAEDI (Sum
squares)

= 1
MS nede MAulsdsiu (Mean squares)
] I a
df neDe  esrurIaNuiludase (Degrees of freedom)
A WINDY  AEDA Wilks’ Lambda

Partial > M118D9  AVUIADNTWAVOINITNAADY (Effect size)

J 1 I v o w aa
pvalue  WReRe Manuiziluveinageuivd Ay nedda
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= ' =
Pre HUBDY MSNATOUNOUMSTAN
. = 1 =
Mid HUBDI MSNATOUTHINMITHN
= [ =
Post HUBDS MSNATOUHAINMIAN

= as =y
Treatment WN8D4  I5NTHN
= T A Y a & a )
Group 1 IP %uwd  nguiRnwas TomasnuunuaIaedluauyy 15 03
(Incline plyometric training)
= 1 A o A Aa ¥
Group 2 CP 11803 nguitdnnds Tomas nMIMSHUDHTURaIUNIdoagluu
Y 1 = [ a 24} = =
1aun mstlandsTewasnuuiuaiadeoaazmsin
Wao TowA3 NUUITIY (Combination plyometric training)
= 1 d‘d 1Y a dy d' Y o 4 d‘
Group 3 FP #1803 nguitdnwds Toma3snuunusu Taenminyugudoaniile
Y
APUATIAIRINIINUUITIY (Flat plyometric training)
v v d Y] Y Y
dyanmammudnlsililumside
POW Wene  aussouz luFanasgeganuuueue 1580 (Anacrobic
= ] I v
power) UHUITUINGA (Watts)
APC minede  aussouzlumstusrezFaonne 1500 (Anaerobic capacity)
= ] I v
UrieuIng (Watts)
' 3 . 2
AC MUNBDY MIITIANNGI (Acceleration) A1 lUA13I9N19ATIAIY
9 i i
anuneemgeganuaiEuan liutgagatevesnsie
o ' I
FTYLNN 40 1UHT (40 Mater performance) Taranily
BITRNY
v Y
HT WBDY ANGIUDINITNTE TAAIUIAIRIBANUNOINGIFA 1 A5
v a
Taemsdadlunuusuauas Height (Ht; cm or inches)

ﬁ'ﬂymxmamﬂmwmmmjmmam
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1 % ) gJJ ! = d‘ =\ 1 d‘ = % a
doyani lvoanguared1ani 3 nqu Jowgmae 20 3 nguil 1 #nwas Tewasnuu

Y
A o %

uMades iiinmae 77.20 flansu auga 169.5 wudwas nqui 2 Anwas Tewasnuu

]
=) ¥ =S a

wus 1w Timinmae 76.85 A laniu dauge 167.36 iuaas uazngui 3 HnwdesTomasn

e =he

H 1 a o [ a
HUURANHEIY TUNHUENIRAY 76.46 1 1anTy 41U 168.20 EUANAT
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M50 4-1 AURAY (X ) TIUTSAVUNIATFIU (SD) ANHULNNNIINTNYDINGUAIDI N

Age (Year) Weight (kg) Height (cm)
Group
X SD X SD X SD
1 20.00 + 1.24 77.20 + 0.27 169.5 + 1.13
2 20.00 n 1.21 76.85 T 0.32 | 167.36 n 1.15
3 20.00 + 1.25 76.46 + 0.25 168.20 + 1.13
M3 uavevaya

a 4 = 1Y a dy A:; = 22 1Y a dy d‘
N5AATIZHRVDINSTHANEY Tosuas n IuuINuNa e e Towasn lunun
= [ a d‘d 1 a a 1
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a 4 1 d' —
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<3 J P! 1 = @
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MIAn
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2. MINATOUVIANAULIAUNGINY Compound symmetry HU1YD 5ZAY
% v J [ 1 g’/ = [ v 1%
ANUFUNUTYDINMTIAUAALATINVUIAANUFUNUTN ) DU (Equal correlation) LaZAIMY
9
wls1lsmvesmsiausazasalivinami 9 1y Taald Mauchly’s test of sphericity 1584171
v o w 1 aa an 14 . o a [ g
Hod1AoImada Mauchly’s W HAZaDA IndUASFIMUUATULATIUY0INMINATOU Al
A o I
H,: Anuuilslsaviidnuueiiliu Compound symmetry
1 a3
H;: "lmﬂu Compound symmetry
=Y I = a J Y ax
minaNuulsUsiulanyuzt)i Compound symmetry 9E U150 AATIZHAIGITNS
Repeated measurement llﬁj
a J 1 1 ' . I
3. WATIEHANUUANANITZHINNQU (Test of between-subject effects) Wuns
nadeuaNNATIUIoAT T UTId 1AL URIAINIANANYDIHANM T TATEHINNgNT IAs D

aa

= d' 1 Y] 1 L= 1 [ 1 A v o W d‘ [ A 1
MIANNLANAINY 3 NRY NUANUUANANNUDI NN UITINUNNTDANTEAD 0.05 ‘Viii’)“lll
Y ' Yy < o A 1 13 o v w
LAZDINUANULUANATNLLAD ﬂﬂ$ﬂ1luuﬂ1iﬂﬂﬁﬂﬂﬂ’ﬂhLlﬁﬂﬁ1ﬁi1ﬂﬂlﬂua1ﬂﬂ @llﬂ

(Post Hoc comparisons)
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a J 1 ! . . . s
4. amiwzwmmuﬁﬂmqmaﬁluﬂqaJ (Test of within-subject effects) Wumsnaaol

a A v o w = o A 9 = @ a
auuagIuieasdoutisdnyvesmsldountasvesnanmsiai lnninmsinnas Towasn
g}/ asy == 1 1 1 1 o A =Y I ] 9 a 4
133 38msin luuaaznguiuanaanurse lu Inanmaiuedils Taeldmsinsizn

Y 1

AMu5UsIUUVING (Repeated measures) Lazasvaaumsilasuilasvesnanisia
dulslunaazaauanaanuedals Tagiiasananaadaani q laun Au@um
(Lambda: A) Mu11adNFnave9aanaand (Effect size: Partial 1)?) tagaisd Ao
MINATDY (p-value) HazJTsUMsVANULANAIII18] IAGNATOULLY Paired samples t-test

= ° a 9 Yo Yo = ' o
HFINNTHUUFTUDNANITUATIZUUBDUA @J”J°’l]Elllﬂ‘V]1ﬂ15ﬁﬂ‘]&l"l‘lulmf1$@nuﬂ§@11l (Dependent

U

[

. T 3 dy
variables) Taguiiuily 7 aou Al
apUN 1 WAIgIgAFIeULe 131in
= =) a a
AU 2 MIBUTZEZIFAUOULD 131N
~ 1 ]
ADUN 3 MITINNIGI
] ' 9
aoui 4 ANUeINI0 lumIns: TaagauninanienuneIeugIga 1 a5

] I a
Height (Ht; cm or inches) Il uuamag

a d
NQﬂ]i?!ﬂﬁ]Zﬂ%@Ha

AOUN 1 WAIGIgATaRUILI 51N (Anaerobic power)



A13197 4-2 FaMsAATIZEAIRAeNSIgagaFuoue 15in

Descriptive statistics

Tests of within-subjects effects

Tests of within-subjects contrasts

Treatments
Anaerobic power Univariate test wk1-wk4 wk4-wk8 wk1-wk8
wkl wk4 wk8 F-ratio | p-value | Partial 1)’ | p-value | Partial 1> | p-value | PartialT)* | p-value | Partial 1|2
Plane [A] 613.78 628.91 668.10 18.935 0.001* 0.678 0.01* 0.644 0.01* 0.633 0.01* 0.707
Combination [B] | 686.07 703.41 721.67 15.165 0.001* 0.628 0.01* 0.548 0.05* 0.412 0.001%* 0.758
Incline [C] 736.65 795.74 82441 46.993 0.001* 0.839 0.001%* 0.801 0.001%* 0.779 0.001%* 0.865
Test of between subjects 1000
Multivariate Wilks” lambda 0.420 —e—"Plane[A] —e—Combination(B] —e—Incline[C]
test Multivariate F 4.522
p-value 0.001* —0
Partial 17 0.352 /.
o 750 . R
Univariate [MS [treatment] 38136.52 | 69845.16 | 63099.58 . .
fest MS [error] 12749.09 | 14303.55 | 1407436 . /.
F-ratio 2.991 4.883 4.483 [ ) .
p-value 0.067 0.015% 0.021%*
Partial 1) 0.181 0.266 0.249 500 -
Post Hoc  [CI =95%, A=B | A=B | A=B WK1 Wka WKS
comparisons fa < .05 A=C A<C A<C Anaerobic power 0 0
B=C B=C B=C
*p<.05

0L
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a a 4 1 [ a
HAMINATOUANUATIY TUMNIIVUDINTUATIZHANUANAINAIGIFAIT
Y v
1oUe 15UNTENINNGY (Test of between subjects) 14 3 ng lain nqui 1 Anwas Tewasn
zil ] d' = % a ] d‘ = w a é’
HUNUIIY NN 2 Annas TemaInuuuHauRa IV taznguin 3 Hnwas Tomasnuudny
[ [ (% Y] P I @ P 1 (]
aade Tuanal noURn HaENdUaYN 4 uazrdarndla1¥in 8 WU A1 Wilks’ lambda
A o o w aa . . .. !
(A) VUITAYN T DA (A = 0.42; Multivariate F-statistic = 4.522; p-value = 0.05) UHANI
1 [ 1 [ A v o w Qad' [ @ ] [ Jd’ 1
NUANUUANANIZHINNGURI NN IAYN NADANTZAY .05 riadrlndla1vin 4 Tasnqu
=y [ a dy =\ [ a a J— v o Y 1 (=
Annae Tomasnuuanus 1y Inasgagamatonue 15iin (X =628.91) a4 Hosnngun
[ a dy = J— v Y= [ 4 1 ]
Nae 1omATNUUINUAIADYY (X = 795.74) 199 LAZHAINNFUAH 8 NUANWUANAIITEHI
1 " = ) w aad‘ 9 L= % a dy = (% a
nguodNNBdIAYNNAANIZAY .05 Taangurnwas Tomas nuuINUs I UNEIgIgaF
a J— v o Y 1 1R [ a dy = j— v J
weuLe 151N (X=668.10) 106 HoenNnguHnnas Tomas nuuINuaIARes (X = 824.41) 304
P = ' L. . ' ' =
Wannsanfssumeumelunqy (Tests of within-subjects effects) FIIANDURN
Y ] Y
HAZHAIHN WU N9 3 NQU DaussouznaIgagaBaeue lsnnuiuedslisdaynig
aa 1 A:; = [Y] a dy J— v J [YR="
a0d Tag ngui 1 Annde Tomwa 3 nuudIius 1L (Pre-test) (X = 613.70) 106 azHadrn (Post-

test) (X = 668.09 0@, p-value = 0.05, Partial 12 = 0.678) NguAnWay oA NULNAUHEIU

[

(Pre-test) (X = 686.07) a6 uasnaInn (Post-test) (X=721.67 ’SJW{, p-value = 0.05, Partial 12 =
0.628) taznguinnas TomasnUuINUAIABE (Pre-test) (X = 613.70) TAd LALHATHN (Post-

test) (X = 668.09) ’T@Iﬁ: p-value = 0.05, Partial 1> = 0.839)

A

a 4 1 1 g}/
LiJi’)’JLﬂi”lg‘Iriﬂﬁ”lml,@]ﬂ@]”lﬁﬂwﬂluﬂfqm (Tests of within-subjects effects contrasts) N4 3
9

J [ A o sa =® o 7a 1 v =S % ’a = v =8 o d
nan TuragWnna 3 929 Ae dilain 1 dadiain 4 sramasenddanvin 4 danasdndias

A o o = o = %% P 1 g’; 1 =\ 1 1 1 =
7 8 uazdami 1 Danasinddavin 8 Wy 13 3 IGEY 3Jﬂ31%!L@ﬂ@1ﬂﬂ181ﬂﬂ@ﬂﬂﬂTﬂN

v o a

a Y oA =< @ a dy 1 =< @ 7 =2 o o<y
UYAIAYNNADN lJlm!,‘f‘l nguN 1 Annwas TowaIniuuInus 1y ¥9Analaii 1 eddanvidn

[

#1 4 (p-value = 0.05, Partial 1|2 = 0.644) ¥1avaIWnTUM¥A 4 Bandsdlnd1laniii 8 (p-value =

0.05, Partial 1) = 0.633) uagdla1in 1 fandvrnda1vii 8 (p-value = 0.05, Partial 1) =
oA =R Y a A VR @ I R W e A
0.707) Ngui 2 Wnwas Toas nuuuNauHaIY Ao ¥9Andlain 1 Dadiaridnn 4
(p-value = 0.05, Partial 12 = 0.548) Fanasdnda1n 4 andadlndilaniii 8 (p-value = 0.05,
. o 7 =2 v £ o ’a .
Partial 1)’ = 0.412) uazd1la1n 1 Danaarlndiain 8 (p-value = 0.05, Partial 1) = 0.758)
oA =S o a & a A R o A R o o A
nqaui 3 dnwdeTema3 nuuiiiaiaRed As 9dndUa1rn 1 daddaidni 4 (p-value =
. 1 v £ [ sa = (= o 7
0.05, Partial 12 =0.801) ¥)9%aINNd1A1MN 4 DanaIlndUa1¥N 8 (p-value = 0.05,

. o 7 =2 v £ o ’a .
Partial 1)? = 0.779) uazd1la1in 1 Danaarlndiain 8 (p-value = 0.05, Partial 1) = 0.865)
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v o aad v [

= o 4 1 1= [ a tg =
HITAYNNADANTZAY .05 via An 4 dUanvi ig‘ﬁ’JNﬂijiJFJﬂ“W@fJI’fJLiJﬂiﬂiullu’)WUﬁWﬂl@ﬂﬂ
A A ' v — v ' 1 =S v a = A 1 o —
UAURAYUNMINY (X = 795.74) 196 3J1ﬂﬂ’?ﬂﬂ€j§JFJﬂ“W@fJI?JLiJﬁiﬂllu’)ﬁﬂuﬂ%ﬂﬁﬂmWﬂU (x=

v [ o d 1 1 1 ] v o w aaa o
628.91) 161 L!ﬁ%ﬁﬁﬂﬂﬂﬁﬂﬂWW 8 W‘lJﬂ’JHJLLﬂﬂGINi%‘H’JNﬂQMﬂﬂ1ﬂﬁuﬂﬁ1ﬂi‘gﬂﬁﬁﬂﬁﬁi$ﬂﬂ

1R v a &1 = A A - — v J 1
.05 T@ﬂﬂqmlﬂwatﬂammﬂ“luumwummeﬂmmmat’anmJ (X=2824.41) 396 YNNI

[ a 1 4 1T W J— v 1 1
nguilnnasTowas nuusuliamasnny (X = 668.10) 34 tagnuanuuanaenielungu
[] A o o w an 9 o J = @ 28 [ rfd' [

DYNUUYTAYNNADA NNATUNAUIVD95Z o2 NOURN LagraslnaUa1vin 8 Tﬂaﬂqm

= [ a dy L= [ a

Annae lowaInuuINus U (p-value = 0.05) ﬂqmlﬂwaﬂiammmmuwamwmu (p-value =

1 =y Y a dal =)
0.05) LLaznqu Annaa TomwasnuuinuaInbed (p-value = 0.05)

a A a a . . = v & & d
ADUN 2 ﬂ1§ﬂ1—!§$ﬂ$!“ﬂﬂ!!§)‘ﬂ!!§)i§ﬂﬂ (Anaerobic capacity) uﬁmmﬂmm
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Treatments Descriptive statistics Descriptive statistics Descriptive statistics
Anaerobic capacity Anaerobic capacity Anaerobic capacity Univariate test wk1-wk4
wkl wkl wkl F-ratio | p-value | Partial 1> | p-value | Partial 1)? | p-value | Partial T)* | p-value | Partial 1’
Plane [A] 462.65 462.65 462.65 1.055 0.369 0.105 0.850 0.004 0.05%* 0.442 0.339 0.102

Combination [B]|  490.56 490.56 490.56 4.880 0.05%* 0.325 0.721 0.015 0.05%* 0.378 0.05%* 0.472

Incline [C] 515.33 515.33 51533 58.734 | 0.001* | 0.867 | 0.001* 0.378 0.01* 0.548 0.001* 0.907
Test of between subjects 1000 -
Multivariate [Wilks” lambda 0.754 900 | =0~ Plane[A] Combination[B] -~ Incline[C]
test Multivariate F 1.261
p-value 0.292 800 1
Partial 1)’ 0.131 700 -
Univariate  |[MS [treatment] 6946.16 6946.16 6946.16 600 -
test MS [error] 675588 | 6755.88 | 6755.88
F-ratio 1.028 1.028 1.028 e () . .
p-value 0.371 0.371 0.371 400 -
Partial 1)’ 0.071 0.071 0.071 300 -
Post Hoc  |CI=95%, A=B A=B A=B WK1 WKé WK3
comparisons [a <.05 A=C A=C A=C
B=C B=C B=C
*p<.05
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a a d 1 a
WaNIINATDUTUUATIU TunIMsINVINSAUATIZTHANULANAY miﬁuixamm
9 v
uouue 150N 5¥NI19NQY (Test of between subjects) 14 3 Ngu latn ngui 1 Anwdes Towasn

zg oA = [ a oA = [ a zg =
UUINUTTIU NQUN 2 Hnnae Tomas nUUUNEUNE 1Y naun 3 Hnnas TomasniuInuaIaes

9 v

Tugeneuiln vasdndaii 4 tazndidndaii 8 a1 Wilks’ lambda (A) TrfodAnmne
a0 (A = 0.742; Multivariate F-statistic = 1.261; p-value = 0.292) La@a41 THNUANNLANA

U 1 ] S o o % an 4‘ a =) 1 == 1
TENINNQUDINNUITIAYN WA DA LiJ’t’J“WEﬂ']iﬂﬂllﬁfJ‘UL“I/IfJ‘U‘]f’NL’JﬁW]ﬂﬂWEJGlUﬂQN (Tests of

9 v a

within-subjects effects) NOUHN LAZHAIHN WUANUUANA DT RN 1NEDA 1ALn nau

9
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2 Annae Towas nUUUNENNEIY (Pre-test) (X = 490.56) 109 LazHaann (Post-test) (X =
' 9
507.68) In, p-value = 0.05, Partial 12 = 0.325) tazngqui 3 AnndsTownsnuuaiuaiabos
(Pre-test) (X=1515.33) Sad uaznadnn (Post-test) (X = 548.55) ’Sjmﬁ’, p-value = 0.05,
Partial 1) = 0.867)
1 9
Lﬁfnlﬂiwﬁﬂﬂilll@]ﬂ@ﬂﬂﬂWh!ﬂ@iJ (Tests of within-subjects effects contrasts) N4 3
1 [ = g‘; ] A 1Y o’d‘ KX o o’d' 1 L= [ o’d‘ = (Y= Y] 4
nau TuragWnna 3 929 Ae dlain 1 dadanin 4 sramasenddanvin 4 danasdndias
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06 N9 3 NN ulﬂll,ﬂ nauN 1 Annae TowaInuuINUs U ¥39rasindUdain 4 Danasin

o 7 . oA o A A
dilavin 8 (p-value = 0.05) (Partial 1> = 0.442) NQUN 2 Hnnae TomasnuuUNaUNEIY Ao

[

randirndanii 4 SandsindUavia 8 (p-value = 0.05) (Partial )2 = 0.378) azd1la1Hi

=2 (2

1 fandafindlaniii 8 (p-value = 0.05) (Partial N2 =0.472) ﬂ’cju‘ﬁ 3 Tande Towasnuuamy
a1ides A $eiindlaniii 1 Sedlaifingi 4 (p-value = 0.05) (Partial N =0.378) ¥NHA
Andlanii 4 fandalndania 8 (p-value = 0.05) (Partial M =0.548) uazFalanii 1 fands
TIndUa9i7 8 (p-value = 0.05) (Partial 12 =0.907)

ﬁgﬂiﬂﬂmwsamammmﬁﬁ’&ﬁ'& 3 g INUANULANANTENIINgNDE19T

v o a

9
UYTIAYNNADA N9 3 wn&znmmmmﬁlﬂ W‘Uﬂ’Nmmﬂ@]NﬂWﬂcluﬂQN@ﬂNfluﬂi’?WﬂﬂJuVIN

9
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a0d voeszeznaneulnuaznaindain 8 Tasnquilnnds Tomwa 3 nuunHauNa I
J— v L= % a dy =
(p-value = 0.05, X =490.56 0f) taznguHnWas Tomas nuuINUaIADE (p-value = 0.05,
LY R-A 1 [ 1 v o w an @

548.55 iad) wuanuuananmelunguediivdnynedda nesuiauvesszeza
[ = (Y= [ c'd' 1R [ a
noURN HazraIlndlain 8 Taenguilnuas TomaInuUUHANNEIY (p-value = 0.05) LAY

= v a2 ,i’ = 1 J U 1
naNANNAaY loaT NLUINUAIALDE (p-value = 0.05) 'lamumwmmnmm181uﬂqn1uﬂqn
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Descriptive statistics

Tests of within-subjects effects

Tests of within-subjects contrasts

Treatments Acceleration Univariate test wk1-wk4 wk4-wk8 wk1-wk8
wk1 wk4 wk8 F-ratio | p-value |PartialT)?| p-value |Partial 1’| p-value |Partial 1’| p-value |Partial 1)’
Plane [A] 5.7710 5.7100 5.5780 8.674 0.01* 0.491 0.311 0.114 0.05* 0.390 0.001* 0.896
Combination [B] 5.4920 5.3180 5.2010 18.241 0.001%* 0.670 0.01* 0.587 0.01* 0.677 0.01* 0.704
Incline [C] 5.7070 5.5180 5.2001 12.757 0.001%* 0.586 0.05* 0.534 0.05* 0.527 0.01* 0.620
Test of between subjects T . ddé i
Multivariate [Wilks’ lambda 0.636 1.‘—P|ane [A] —.—Combinaﬂon[a] —.—|nc||'ne[(:]
test Multivariate F 2.116 \._“\5
p-value 0.068 6 - [ ] o o
Partial 1)’ 0.203 \
Univariate |MS [treatment] 0.21 0.38 0.40
test MS [error] 0.18 0.14 0.12 e
F-ratio 1.179 2.668 3.358
p-value 0.323 0.088 0.05*
Partial 12 0.080 0.165 0.199 S -
Post Hoc CI=95%, A=B A=B A=B WK1 Wk4 WK8
comparisons p < .05 A=C A=C A=C
B=C B=C B=C
*p<.05
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a a rd [ 1 <3
HAMINATBUANUATIU TUMNTIWUBINMTAUATIZHAMIULANAN NITITIAINEGD
1 1 . g}z 1 9 1 1 d‘ == 5 a z&l
5¥NINNGN (Test of between subjects) 19 3 NN laun ngui 1 AnwdeTomas nuuINus 1L
1 d‘ = e/ a 1 d‘ = e/ a Ay = 1
naui 2 dnndeToma s nuuukauRa v ngui 3 Inndes Temaanuuiiuaianes lug
noUHn nasin taznaddln A1 Wilks” lambda (A) Idedvaynieana (A = 0.635; Multivariate

1 ' < Z J 1 1
F-statistic = 2.116; p-value = 0.067) LEAININITLIIAINTING 3 [IGEY "ljmummmmmﬁ

A A

senInnguedniisdyneada WonnsanFouieusrwaidnnelungu (Tests of

=<

' Y I ] ' < A X
within-subjects effects) ADURN LATHAINN WU 14 3 nQu NANTTOULMTITIANUETINLUY
1 A v o W an 1 d‘ = [ a dy p— a =
DYNUUYITAYNNTDA Tag NQuUN 1 Anwas TomasnuuINus1U (Pre-test) (X = 5.77 7U19)
[ p— a = . 1 til ==

HAZHAIRN (Post-test) (X = 5.57 U1, p-value = 0.05, Partial 1)> = 0.491) Ngu# 2 #n

(Y] a p— a = [ Y= J— a =~
Wa e ToIA3 NUUUNENNEIY (Pre-test) (X = 5.49 7UN) AaLHAIANN (Post-test) (X = 5.20 IUI,

. 1 td' == 1% a ds’ =

p-value = 0.05, Partial 1> = 0.670) LazNQUN 3 Annas TomasnuuINUaInD e (Pre-test)
(X =5.70 717) uaznasin (Post-test) (X = 5.20 U9, p-value = 0.05, Partial 1|2 = 0.586)

4 a 4 1 1 3’;
u,ﬁmmﬂzwmmummamﬂunqu (Tests of within-subjects effects contrasts) N4 3
J G 4 1 A @ Ia =KX o Ia 1 v =S % Ia = (= o d
nau TuragWnna 3 929 Ae dlain 1 dadanin 4 sramasenddanvin 4 danasdndias

A o 7 = o =2 %% P = 1 J 1 A o
7 8 uazdani 1 Denasinddavin 8 wun Mﬂ’ﬂmmﬂﬂﬁﬂ1ﬂiuﬂi}u@mﬂlluflfﬂﬂﬂ]

an g’/ U Y oA = v a ay 1 v = [ 7 = v =
NNADA N3 3 NQY ulﬂll,ﬂ nYuN 1 Annae TowasnuuINUs U $29radlnd Ui 4 Danasin

a7 8 (p-value = 0.05, Partial 1)2=0.390) Flaih 1 51 nasHndla1in 8 (p-value =

[

0.05, Partial 1) = 0.896) nauf 2 Annas Tomms nuuurauraIu fe $1evaidndilanii 4 fs

[

WAIHNTUMNA 8 (p-value = 0.05, Partial 12 = 0.587) ¥29MasnndUA 1N 4 Danasdndaland

[

A . o I =3 =y o 7
1 8 (p-value = 0.05, Partial 1)>=0.677) tazd1la1in 1 Danaslndar¥in 8 (p-value = 0.05,

. VoA o a X a A o A R o s
Partial 12 = 0.704) Nqu# 3 WnwdsTowasnuuinuaiames A sadndilamin 1 dadan

[

Hn# 4 (p-value = 0.05, Partial 12 = 0.534) ¥1vaAnFUa 4 Dandlndlania
(p-value = 0.05, Partial 1)?> = 0.527) wazdlanin 1 Dandsdndlain g (p-value = 0.05, Partial

N2 =0.620)
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Y
ﬁ‘;ﬂiﬂﬂﬂw\li'JiJWﬁGU’ENﬂWS’Ji]EJ‘I/N 3 NQU lliJW”Uﬂ’NiJLmﬂiﬂNi%‘H’)NﬂQM@ﬂNM

¥ o w a [
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WedAyneana N9 3 ¥195zezna1veamsin nuanuuanamelunguedaliivdingnig
aa 1 = (= [ e’d‘ 1 2R [ a j’
A0@ voeszeznmnourn tazadnda1in 8 Tasnqurnnds Tomwas a1
(p-value = 0.05, X=5.57 217 nquilnnaes Towas NUUUNANNEIU (p-value = 0.05, X = 5.20

a = ' = (2 a2 j‘ = — a =
IUMN) Hagnqu Annae lowaIniuInua e (p-value = 0.05, X=5.20 31 IN) WUANY
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uanane lunquegliied 1Ay NINana NNATUNAINYBITZEZAINOURN LAaTHAIRN
%% s 1S @ a &l 1S o a
dilain 8 Taenguilnwas TomaInuuINus 1 (p-value = 0.05) nauHnwas TotwaI N
1 =] [ a ti’ =
HAUWAY (p-value = 0.05) Az NQUANNAE ToATNLUINUAIADBEI (p-value = 0.05)
AU 4 ANNABNINIUMINIZIAAFIUIAINILANIUNNLINGIFA 1 39 Height

(Ht; em) Aranihusufins
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Descriptive statistics

Tests of within-subjects effects

Tests of within-subjects contrasts

Treatments Height Univariate test wk1-wk4 wk4-wk8 wk1-wk8
wkl wk4 wk8 F-ratio | p-value | Partial 1)? | p-value | Partial 1> | p-value | PartialT)* | p-value | Partial 1|2
Plane [A] 35.7520 | 37.1260 | 40.1820 19.141 0.001* 0.680 0.01%* 0.614 0.01%* 0.600 0.01%* 0.735
Combination [B] | 38.9240 | 40.9940 | 43.8480 13.394 0.001* 0.598 0.05%* 0.420 0.05% 0.476 0.01%* 0.713
Incline [C] 36.1620 | 40.7420 | 44.9310 70.703 0.001* 0.887 0.001* 0.837 0.001* 0.771 0.001* 0.935
[Test of between subjects 50 -
Multivariate [Wilks’ lambda 0.457 —e—Plane[A] —#—Combination[B] —e—=Incline[C]
test Multivariate F 3.987 45
p-value 0.01%*
Partial 1) 0.324 40 -
Univariate |MS [treatment] 29.76 46.83 61.94
test MS [error] 46.08 41.66 28.34 o |
F-ratio 0.646 1.124 2.186
p-value 0.532 0.340 0.132
Partial 1 0.046 0.077 0.139 o WK1 WK4 WKS
Post Hoc  |CI=95%, A=B A=B A=B
comparisons g < .05 A=C A=C A=C
B=C B=C B=C
*p<.05
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a a 4 1
WaNIINATDUTUUATIU TunIMsIWUDINSIATIZTHANULANA ANNE TIN5 I
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ﬂ'lﬁﬂﬁZTﬂﬂq\‘llluﬂﬂ\‘]ﬁjﬂﬂﬂ'NNW‘EJTEJHJQ\‘]QQ 1 AT IENINNQY (Test of between subjects)

4 ' Yy 1 oA =< Y a tg VoA o a
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1 S

% a ¥ ] 1 [ [ P
nawn 3 Hande Towasauuinuaiadee 1ur19n0UAn (Pre-test) HAIHNTUAINN 4 (Mid-test)

[ o I 1 v o w an
HagraIlnd a1 8 (Post-test) A1 Wilks’ lambda (A) Thisdnaynieana (A = 0.457;
9
Multivariate F-statistic = 3.987; p-value = 0.05) AA9711 19 3 NN WUANUUANANTEUINGY
1 A o o W Qad' d’ a = 1 =2 U . .
pgihisdaynanan o1 ennsuulFeuisusiwailnnelungu (Tests of within-

. o= o = K A
subjects effects) NOUHN (Pre-test) 1A HAIHN (Post test) W1 N9 3 NG Vaussaus
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2 9 ¥ A X ' v o
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HUUNFUHEIU (Pre-test) (X = 38.92 [EUALNAT) HATHAINN (Post-test) (X = 43.84 IHUAUAT,
p-value = 0.05, Partial 1)*> = 0.598) uazﬂ’cju‘ﬁ 3 ?Jﬂ‘wﬁ’ﬂimu@?ﬂumﬁum@u?}m (Pre-test)
(X=36.16) IBUAUAT HAZHAIHN (Post-test) (X = 44.93 ITUAIAT, p-value = 0.05, Partial 1)* =

0.887)

4y A 4 1 1 g}/
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(p-value = 0.05, Partial 12 = 0.614) ¥1nasAnFawih 4 fandidlndanii 8 (p-value = 0.05,
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X o s =R = I i
Partial 12 = 0.600) Haz a1 1 DaridInd1la1n 8 (p-value = 0.05, Partial 12 = 0.735)
oA o A A S o s R o = A
nauN 2 WnnaeToma I nuuunauna Iy As 39HnTUa N 1 dadiamidni 4 (p-value = 0.05,
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TdsunselnaviSumsion

TdsunsatlpnaelommInuuiuiaindes (Incline surface plyometric)

2 o [ J

szeemMIin  uIu 8 dlav
FI=y o 1 [ ] A = o a t&l ~ = . .
lgWnny NQUA10819N 1 Hnnde TomaanuuUNuNa1A9e4 (Incline surface plyometric)
o = 9 o = 9 v Jd W [ 4
mmsdndon  inmsdagouamTdsunsuluiuduns, uns uazugns
1 =S
¥90arn 16.00-17.30 1.
Yunaumsinllsunsu

VUBVYUTINEY  10-20 1IN

9
]
yi)

= =}
VURNTO 40-50 YN

a Y a 1 [ 4
nanssulumsin suunuawTdsunsumsinnas Towasn Tunaazdam
2 4 ~
TUPaA1l 10-20 1%
IR
zgll 9J 1Y = .
1. TsunsunlduuamanseonuuumuHanng ¥ ued Chu (1998), Radcliffe and
a [ L4
Farentinos (2015), Baechle and Earle (2000) 121938y NTEUIUTAU (2557)
g Y = dy A =
2. Tsunsuitlsanuaia@esueanun Uszana 15 031 MULUINWNTANHIV0Y
Kannas et al. (2011)
] 9 1 = 1w ] Yo =] < Y =]
3. nowdng Tsunsuiln ngudedieIasumsinanuudaussdremsinay
<2 ) H ™ . . o P
HAUTIAUINN (Weight training) 6 d1a1¥
v Y
4. MsoUgUINMeLazmInaal lingudledis Mnsasienne uazvdanten
Y & = = A A Yy o a Ay =
nauile saudednmsnaeu IwintiarsanulndiResnummevesnonssuidesilnay
J I J =
TilsunsuTasldanuweenw 40-50 nlosisua vosdnasgega ldnailassan 10-20 i
5. NATRUANTIOULIFIOULD T5UNNatlwFaenus151n (Anaerobic power)
AUTTONNMSTIUTZOZITUOULD 151N (Anaerobic capacity)
1 <3
6. MIITINMULED (Acceleration) ANNAWNTDTUNITNTZ TAA (Vertical jumping

ability) lud/a1ii 4 e FuTusunsumsinluddaniae i
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(Y] a 1 [ d Y
TdsunssitlnnaeloammInuuiuaindea (Incline plyometric) §aii 1-2

(Y] (Y o’d' o = o o % A a
M Flavinsiinmsin NN | WM | anuntinKIe | NINIIN
muldsunsu ey YINS ANUNENENN | TTHIIND
[ d %o
lunnazalansi &N (Set) nszlaa | geganimsiln
1 ] o =3 :’_, d & Jd o
wazmitdn vazdwau | Tumsiln Naviva | esidunonn
M3 Aedu | ATIMRdM | MTNVIFIYA
v o 14 g‘/ a A
JUIUNS, | Front box jump 4 138 A4 85-100 % IR ERR
TUND (ANNFIVOINED 20 (Jogging)
ay EUANAT) (101
[ 4 g’/ [ 1%
uens 10 A9 x 4 159 FUAY
[ 1 = A —~
WNITHNULA 3-5 WA Mseaden
.- vy X
Split jumps 4 NATULIUD
Y
12 139 x 4 159
WNILHIUFA 3-5 W
Double leg front cone 3

hope 12 A9 x 3 15@

WATLHIULA 3-5 UIN
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Y a X (Y4 ¢ 3
TlsunsaitlnwaslomnSnuuiiuaiade (Incline surface plyometric) §Ua¥ifi 3-5

o1 NnielpuazaIu U | wusn | anunidnmse naNIsN
MM Menwse | veams ATUNEEN FTHIND
gn (Set) | nszlaa | gegaiimseln
= :’_, d Jd o
Tumseln | Naviua 1estdun o
Aedu | ASIARM | PMINIIGIgA
v W I'd g‘/ a A
AUIUNG, | One front box jump 3 150 M99 85-100 % AU LN
TUNT (ANNGIUDINED 40 (Jogging)
TGE EEUALNAT) 11 9
[ 4 g’/ [ [
JUANS 8 A5 x 3 1R NN
[ 1 = A =
WNTTHINEA 3-5 UIN NM5YAgYR
. y X
Tuck jumps 4 NATUIUD
Y
8 AISY x 4 1A
WATTHIUHA 3-5 UIN
Double leg bounding 4
Y
10 A59 x 4 159
WATLHIULBA 3-5 UIN
Hurdle jumps 4

Y
(ANNGIVDITI 20
EEUALNAT)

Y
8 A543 X 4 1A

WATTHIUHA 3-5 YN
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[y a X [y d H
TdsunsaitlnnaelammInuuiNua1Adea (Incline surface plyometric) §Ua¥if 6-8

o1 NnielpuazauIu U | SusIn | anuwiinyse naNIsN
MM e YDINI ANHWENEN FTHIND
&N (Set) nszlaa | gaganimsin
= :’_, d & Jd o
Tumsiln NITNA 1Wosidun ans
Aedl | A3IMBIM | MITNIIPIgA
v W I'd g‘/ a A
MAIUNS, | Depth jump 4 146 A59 85-100 % NG ERN
TUNT (ANNGUDINEDI 60 (Jogging)
TGE EEUANAT) 11 9)
[ 4 g’/ [ I
TURNS 6 A59 x 4 159 NN
[ 1 = A =
WRTLHINUEA 5 WIN NN TYR
. y X
Tuck jumps 4 NATULIUD
Y
8 A5 X 4 1%A
WATTHIUHA 3-5 UIN
Single leg bounding 4
Y
8 A9 X 4 1%A WD
FTUINULA 3-5 UIN
Hurdle jumps 4

Y
(ANNGIVDITI 40
EEUALNAT)

Y
8 A543 X 4 1A

WATTHIUHA 3-5 YN
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TdsunsiitlnnaeTommInUMNHUMAUMITID (Flat surface plyometric training)

= ° o @
529ENITHN 91U 8 dilanw

1 9y H
9y nauA1061991 2 Annae Tomas NUUALDUALUIT I (Flat surface plyometric

training)
o

o = 9 o = 9 v J W @
mmsdndon  nmsdagouanTdsunsulududuns, Tuns uazugns
1 =S

¥90a7rn 16.00-17.30 1.

[
U

mumumﬁlniﬂiunsu

9
QU 1 1

L. VUDUYUINNNIY 10-20 YRET

Q
9

=5 9 =1
2. VUARFRN 40-50 WIN
a [ a 1 [ 4
3. Aenssulumsin  guupuewTdsunsumsinndeTowasn Tunaazdilan
3'/ 4 =4
4. TuRaA1 10-20 1IN
IR
Hq v o a
1. Tsunsui1dunamanmse o nuuumuHaN N ¥ U9 Chu (1998), Radcliffe and
a [ 4
Farentinos (2015), Baechle and Earle (2000) 121938y NIEUIUTAU (2557)
' Y 1 = ] @ [ Yo = < Y =
2. nowdng Tsunsuiln nguaed lasumsHinanuudussdemsinay
< v 3 o . L o P
HULTIAYUINUD (Weight training) 6 d1lavi
o 4 Y ' ° A o 2 o ~
3. MIDVQUINMBIAZMTAaA1IN THNGUAIE19 1M 51990nNe tazhdamben
Y X =2 A A Y A o a A Y
Ao saudaRnmaadeu lvindiaisanuladiestunimueananssundedlnau
J 3 4 =
TilsunsuTasldanunween 40-50 nlosisua vosdnasgega ldarlassan 10-20 1A
4. NAAOUANITIOULIFWOULD 15 UnNaeluFaeune 151 (Anaerobic power)
a a ! <
AUTTONNMTIUTLOLIFIULD 15D (Anaerobic Capacity) N13433A21037 (Acceleration)
[ P 4 [
anuannsnlumsnszlaa (Vertical jumping ability) Tudia1sif 4 ied5uTdsunsumsin

Tudlaniae i
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(%) a X 1 (%) d 4
TdsunsatlpnaelomnInuuNHUHANMITIY (Flat surface plyometric training) §Uavii 1-2

(Y] (Y o’d' o = o o % A a
M gamrinimmsan I | DMIUTIN | ANNKHAKIO | NINTIN
d' A \ w
muldsunsu NeNYse VIN5 ANUNENEN | TTHIIND
[ d %o
lunnazalansi #n (Set) nszlaa | geaganmmsiln
1 ] o =3 g'J d & Jd o
wazmitdn vazdwau | Tumsiln naviva | 1wWesidunoni
DARNIRES LR aseeTy | MITNIIFIgA
v o 14 g}/ a A
UIUNG, | Front box jump 4 142 A3 85-100% U LN
WD 1ay | (ANUGIVEINADI 20 (Jogging)
o 4 a
ueAns EEUALNAT) 11 9
Y
12 A59 x 4 19 SN
[ ] = A —~
WHTTHIUFA 3-5 UIN M5UAYA
. vy X
Split jumps 4 NATULIUD
Y
15 A59 x 4 19
WNITLHIUFA 3-5 WIN
Double leg front cone 3
hope
a’/ (=7
12 AS9 x 3 190 WA
FEHIUHA 3-5 UIN
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> X 1 o ¢ v
Tlsunsaitlpnasloma3nuniinuuNULITIV (Flat surface plyometric training) §Ua3if 3-5

U NnielpuazauIu U | SusIn | anuwiinyse naNIsN
MM e YDINT ANTUNEENN FTHIND
&N (Set) nszlaa | gaganimsin
= :’_, d & Jd o
Tumsiln NIRNA 1Wosidun ans
Aedl | A3IMBIM | MITNIIPIgA
v W I'd g‘/ a A
AUIUNG, | One front box jump 3 158 M99 85-100 % U LN
TUNT (ANNGIUDINED 40 (Jogging)
TGE EEUALNAT) 11 9
[ 4 g’/ [ I
JUANS 10 A59 x 3 150 NN
[ 1 = A =
WNTTHINEA 3-5 UIN NM3YALgYR
. y X
Tuck jumps 4 NATULIUD
Y
8 AISY x 4 1A
WATTHIUHA 3-5 UIN
Double leg bounding 4
Y
12 A549 x 4 150
WATLHIULBA 3-5 UIN
Hurdle jumps 4

Y
(ANUFIVDITI 20
EHUALNAT)

Y
12 159 x 4 150

WATLHIULA 3-5 UIN
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U = X H o ¢ v
TlsunsaitlnwaslomaSnuuNHUUAUUITID (Flat surface plyometric training) ¥ 6-8

U NnielpuazauIu U | SusIn | anuwiinyse naNIsN
MM e YDINI ANHWENEN FTHIND
&N (Set) nszlaa | gaganimsin
= :’_, d & Jd o
Tumsiln NITNA 1Wosidun ans
Aedl | A3IMBIM | MITNIIPIgA
v W I'd g‘/ a A
MAIUNSG, | Depth jump 4 150 AS9 85-100% NG ERN
TUNT (ANNGUDINEDI 60 (Jogging)
TGE EEUANAT) 17 9 SAINAL
19 4 3’1 A =
TURNS 10 A59 x 4 1559 NN TYA
o ! = 9 dy
WRTLHINUEA 5 WIN NANIUD
Tuck jumps 4
Y
10 159 x 4 1559
WATTHIUHA 3-5 UIN
Single leg bounding 4
Y
8 A5 X 4 1%A
WATLHIULA 3-5 UIN
Hurdle jumps 4

Y
(ANNGIVDITI 40
EEUALNAT)

Y
8 A543 X 4 1A

WATTHIUHA 3-5 YN
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d' A o AY
1n30918 UM IV
Tdsunsairnweelomn3n tUUNaNFNEIH (Combined plyometric training)

= o [ 4
syeznadn 91w 8 dia
>y o 1 o = = Y a A 4 = . . L.
lg/nnu NRUAIDY NN 3 Annae Towas nUUNUNa1A084 (Incline plyometric training)
= v v o = o a X = .
Anaauiuny  Tsunsudnwas Towa s nuuWUUUNUUIS 1D (Flat surface plyometric
training)
Wmsinden  siimsingeuauTsunsy
o ¢ v o ¢ o
Paaalandin 1 usuns (Flat surface plyometric training), 943 (Incline surface plyometric)
[ 14
HagIUFNT (Flat surface plyometric training)
v [y dd‘ v o 14 . . - [ .
$299UM¥N 2 IIUNT (Incline surface plyometric training), 3UWTF (Flat surface plyometric
[ 4
training) 40 IUANT (Incline surface plyometric training)
U o ¢ A v 4 . .. o/ . .
$93qUMHN 3 IIUNST (Flat surface plyometric training), IUWF (Incline surface plyometric
[ 4
training) 40 IUANT (Flat surface plyometric training)
o R o
¥90U3i 4 IUIUNT (Incline surface plyometric), IUNWT (Flat surface plyometric training)
[ 14
1agIUFNT (Incline surface plyometric training)
U o ¢ A v v J . .. L4 . .
$937UMHN 5 IUIUNT (Flat surface plyometric training), 3UWF (Incline surface plyometric
@ J
training) AL IUANT (Flat surface plyometric training)
(v da v W 4 @
¥2961M1¥i1 6 IUTUNT (Incline surface plyometric training), 3UWTF (Flat surface plyometric
@ 4
training) 4aZIUANT (Incline surface plyometric training)
(v da [ 4 @
$296UM¥iN 7 UIUNS (Flat surface plyometric training), IUWF (Incline surface plyometric
@ 4
training) 4aZIUANT (Flat surface plyometric training)
[y da v o 4 o
¥3dUa¥iN 8 IUIUNT (Incline surface plyometric training), 3UWTF (Flat surface plyometric
(% J
training) 40 IUANT (Incline surface plyometric training)
FNOAWN  16.00-17.30 1.
Tumeumsinlisunsn

9

1. 740U
Y oy
2. Vuelny

. UF19N18 10-20 1IN

23 40-50 U
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a [ a 1 o o
3. panssulumsin glupuaw T sunsumslnwas Tewasn Tuuaazdans
g @
4, TUPAAIN 10-20 U
NI
dy Y o = .
1. Tsunsui ldunamanmseonuuumuHan N B9 Chu (1998), Radcliffe and
a [ 4
Farentinos (2015), Baechle and Earle (2000) 121339y NIEUIUTAU (2557)
dy 9 =) dy A =
2. Tsunsuitlsanuaia@esuesnun Uszana 15 09/ MULUINMTANEIV0Y
Kannas et al. (2011)
] Y 1 = 1 @ [ Yo = < Y =y
3. neudng Tilsunsudln nquaiedialasumsinanuuiaussdremsinany
[ 9 F @ . - o 4
HAUUTIABUINN (Weight training) 6 T4
] v
4. MsoUgUINMeLazmInaa lingudlee1e inmsasdenns uazidavden
Y} & = = A Aa Y = v a Ay =
naiie samdsdnmanaeu lvindiarsanulndifesnunmevesninssuidesinaiuy
J 2 J
TosunsuTagldnnunersy 40-50 wlosikua vosiwasgega ldnarlaosan 10-20 uii
5. NAFOUANTTOUIFUE UL I5TNNaI JuBaoune 151U (Anaerobic power)
a a ! <3
AUTIOMNWATIUTZIZIFUOULD T5UN (Anaerobic capacity) N13433A14L57 (Acceleration)
@ P 4 [
Anuasalumsnszlaa (Vertical jumping ability) Tudda1ii 4 ied5uTysunsumsiln

Tudlaniae i
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(Y] a (%) d 3
Tdsunsairlnneelemn3n UUNENANEIH (Combined plyometric training) dUa#if 1

Tsunsatlpnaelomn3InuuNHUMANMITIY (Flat surface plyometric training)

M Mnnuazdmau W | s | anumidpnise NN
msmen Wevide | veams ANUNENENY | TN
&N (Set) nszlan geqﬂﬁﬁmﬁ?ln
Tumseln Haviaa wedidua das
dotu | adwdeTu | msinasgega
Fuuns, | One front box jump 3 158 ASa 85-100% TGN
uay (mmqwmﬂdm 40 (Jogging)
Fugni | wuAwag) 117 9 A
10 A% x 3 1959 mM3damden
WNILHINLEA 3-5 WA nduito
Trunk jumps 4
8 A%4 x 4 1
WNILHINLA 3-5 WA
Double leg bounding 4
12 A% x 4 1959
WNILHINEA 3-5 UIN
Hurdle jumps 4

Y
(ANUFIVDITI 20
EHUALNAT)

Y
12 59 x 4 150

WATLHIULBA 3-5 UIN
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(Y] a (%) d 3
Tdsunsairlnneelemnsn UUNENNEIH (Combined plyometric training) Ui 2

Tsunsaidlanwaslomn3nuunuaades (Incline surface plyometric)

(Y] (Y o’d' o = o o %) A a
M gamsinimmsan UM | DHIUTIN | ANUHHNTITO NONISN
d' G ] Y]
muldsunsu e VOINS ANUNNENN | STHIND
[ d I
lunnazalansi &N (Set) nszlaa | gaganimsiln
1 =] o =3 g'J d < d o
waznieln wazdwan | lumsin naviva | Wesibunons
M Ao U AR | NMITNIIFIYA
v W 14 g’/ a A
JUIUNS | Front box jump 4 138 A4 85-100% CIRTGERR
uazﬂfuwﬁ (mmqwmﬂdm 20 (Jogging)
LFUALNAT) 11 9)
Y
10 ASY x 4 159 FINAUMS
[ ] = A ~
WHTTHIUFA 3-5 UIN gagen
. vy X
Split jumps 4 NATULIUD
9
12 A59 x 4 19
WNTTHIUFA 3-5 UIN
Double leg front cone 3
hope
2
12 A59 x 3 159
WATEHIHA 3-5 UIN
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Y a [} d 3
Tdsunsutlnnaelomnsn nUDHTUNEIYH (Combined plyometric training) §1Ua+in 3

TlsunsaitlnwaslomaSnuuNHUURUUITID (Flat surface plyometric training)

M Mnnuazdmau W | s | anumidpnse NN
M devide | veams ANUNENENN | FTHIIND
&N (Set) nszlan geqﬂﬁﬁmﬁ?ln
Tumsiln | waviva e didua das
dotu | aSwdedu | msinesgega
u3uns3, | One front box jump 3 158 ASs 85-100% A a3
g (ANNGIUDINED 40 (Jogging)
Fugni | wuAwag) 117 9 A
10 A% x 3 1959 mM3damden
WNILHINEA 3-5 WA nduito
Trunk jumps 4
8 A4 x 4 199
WNITHINUFA 3-5 UIN
Double leg bounding 4
12 A%1 x4 199
WNITHINUFA 3-5 UIN
Hurdle jumps 4

Y
(ANUFIVDITI 20
EHUALNAT)

9
12 A99 x 4 1A

WATTHIUHA 3-5 YN
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> iy ¢ v
Tdsunsatlnnwdelemnsn nUUNaUHEIYX (Combined plyometric training) §Ua¥i 4

TdsunsiitlnnaslemmInuniua1ndea (Incline surface plyometric training)

M MielpuazduIu MW | s | anuvidnse NI
msdn devide | veams ANUNENENN | FTHIIWD
g (Set) nszlan gaqﬂﬁﬁm]ﬁln
Tumsiln | waviaa wosiFud onn
dotu | adwdeTu | msinesgega
Fu3un$ | One front box jump 3 150 A% 85-100% A Azl
uay (mmqwmﬂdm 40 (Jogging)
TUND EEUALLAT) 107 9
8 A% x 3 19 SINAVMS
WNILHIULA 3-5 WA daiten
Trunk jumps 4 ﬂﬁ}mrﬁﬂ
8 A%4 x 4 19
WNILHINLA 3-5 UIN
Double leg bounding 4
10 A% x 4 1959
WNILHINLA 3-5 UIN
Hurdle jumps 4

Y
(ANUFIVDITI 20
EHUALNAT)

Y
8 A1549 x 4 1A

WATLHIULBA 3-5 UIN
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(Y] a (%) d $
Tdsunsairlnneelemn3n UUNENNEIH (Combined plyometric training) §UJaii 5

TlsunsaitlnwaslomaSnuuNHUURUUITID (Flat surface plyometric training)

M Mnnuazdmau W | s | anumidpnse NN
M devide | veams ANUNENENN | FTHIIND
&N (Set) nszlan geqﬂﬁﬁmﬁ?ln
Tumsiln | wova | nledidud san
dotu | awdedu | msinesgega
One front box jump 3 158 ASs 85-100% | 18U uazd
(ANNGIUDINED 40 (Jogging)
Susuns | suamag) 11 9)
ez 10 A% x 3 1959 SIUAVMS
Jugni | Wszr e 3-5 wid danidon
Trunk jumps 4 ndwifie
8 A4 x 4 199
WNITHINUFA 3-5 UIN
Double leg bounding 4
12 A%1 x4 199
WNITHINUFA 3-5 UIN
Hurdle jumps 4

Y
(ANUFIVDITI 20
EEUALNAT)

9
12 A99 x 4 1A

WATTHIUHA 3-5 YN




116

(%) a (Y] d 4
Tdsunsairlnweelomnsn uUUNaNFEIH (Combined plyometric training) §Uavif 6

Tdsunsiitlnnaelemm3Inuniua1ndea (Incline surface plyometric training)

M MielpuazduIu MW | s | anuvidnse NI
msdn devide | veams ANUNENENN | FTHIIWD
g (Set) nszlan gaqﬂﬁﬁm]ﬁln
Tumsiln | waviaa wosiFud onn
dotu | adwdeTu | msinesgega
Fu3un$ | One front box jump 3 150 A% 85-100% A Azl
uay (mmqwmﬂdm 40 (Jogging)
TUND EEUALLAT) 107 9
8 A% x 3 19 SINAVMS
WNILHIULA 3-5 WA daiden
Trunk jumps 4 ﬂﬁ}mrﬁﬂ
8 A%4 x 4 19
WNILHINLA 3-5 UIN
Double leg bounding 4
10 A% x 4 1959
WNILHINLA 3-5 UIN
Hurdle jumps 4

Y
(ANUFIVDITI 20
EHUALNAT)

Y
8 A1549 x 4 1A

WATLHIULBA 3-5 UIN
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Y a [} d 3
Tsunsutlnndelomn3n HUDNaUNEIY (Combined plyometric training) dUa¥ih 7

Tlsunsaitlpwaslomn3nuuiiHuUNUUITID (Flat surface plyometric training)

M Mnnuazdmau W | s | anumidpnise NN
msmen Wevide | veams ANUNENENY | FTHIWD
&N (Set) nszlan geqﬂﬁﬁmﬁ?ln
Tumseln Haviaa wedidua das
dotu | adwdeTu | msinasgega
Tuuns | Depth jump 4 150 A% 85-100% A Az 19
nay (mmqwmﬂdm 60 (Jogging)
Jugni | wudag) 11 9)
10 A% x 4 1959 SIUAVMS
WNILHINLA 5 UIN daiden
Trunk jumps ﬂél”lmﬁlﬂ
10 A% x 4 1959 4
WNILHINLA 3-5 WA
Single leg bounding
8 A%4 x 4 19 4
WNILHINLA 3-5 WA
Hurdle jumps
(mmqwmg’a 40 4

EHUALNAT)
Y
8 A5 x 4 1A

WATLHIULBA 3-5 UIN
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v (Y4 ¢ Y
Tdsunsaflnnwdelemnsn nUUNaUHNEIYX (Combined plyometric training) §Ua%i 8

Tdsunsiitlnnaelemm3Inuniua1ndea (Incline surface plyometric training)

M Mnielpuazdniu MW | s | anuvidnse NI
msdn devide | veams ANUNENENN | FTHIIWD
g (Set) nszlan gaqﬂﬁﬁm]ﬁln
Tumsiln | waviaa wosiFud onn
dotu | adwdeTu | msinesgega
Fuuns | Depth jump 4 146 A% 85-100% A Azl
nay (mmqwmﬂdm 60 (Jogging)
TUND EUALNAT) 107 9
6 A%1 x 4 199 SINAVMS
WNILHINULA 5 WIN daiten
Trunk jumps 4 ﬂﬁ}mrﬁﬂ
8 A%4 x 4 19
WNILHINLA 3-5 UIN
Single leg bounding 4
8 A%4 x 4 19
WNILHINLA 3-5 UIN
Hurdle jumps 4

Y
(ANUFIVDITI 40
EHUALNAT)

Y
8 A1549 x 4 1A

WATLHIULBA 3-5 UIN
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a U | ad = v 2 =
MNUFAINTIITIHA ﬂ?ﬁ)ﬂ]ﬂ?ﬁﬂ1iﬁlﬂ‘ﬂﬁﬂiﬂmﬂ‘iﬂ ﬂ1Ni‘lJ§!!ﬂ5Nﬁjﬂ

One front box jump
B[R
1 = A Y 1

1. NaTon sutenmlszuna 1 599
lvia gomiviuszunn 90 pam
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Split jumps
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Double leg jumps
(vertical jumps)
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Double leg front cone hope
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Tuck jumps
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Double leg bounding
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Hurdle jumps
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Depth jump
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Single leg bounding
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Qﬂﬂim Funn (Wingate anaerobic
(Y] (Y] d
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Wingate
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1. waaluraueune 1510 (Anaerobic

power)

(Monark 894E anaerobic wingate ergometer, n.d.;

Computer, n.d.)

2. MIBUTLIIBFILDULD TTLN

(Anaerobic capacity)

(Fusion sport smart speed timing gates and jump

mat free ads, n.d.).

!ﬂ%ﬂ& Fusion sport smart speed

performance ms%’unmmmmiéa
THUTNNN40 LHAT

T¥anueusaveansisannuii

(Acceleration)
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!ﬂ%m Fusion sports jumping
performance analysis system 1%3a
anuansalumsnszlan (Vertical
jumping ability)

iioa 4 sauals Tumsans Tgun

1. Flight time (FT; ms)

2. Flight time to contract time ratio (FT/ CT)

(Fusion sport smart speed timing gates and jump 3. Peak power output (PPO; Watts)

mat, n.d.; Focus exercise: Weighted jump squats, | 4. Height (Ht; cm)

n.d.)

SEIKO

WATER RESISTANT
“0BAR

UIHNITUIAT CASIO Stopwatchu

Seiko S141 300 Memory Stopwatch

Y v
$1 Tau naznaosnlddlnniz Taa

(BodyTastic is the Australian distributor for extreme | (Seiko S141 300 memory stopwatch,
elite plyometric boxes. n.d.; Hurdle jump & hold, n.d.)

n.d.; New design plastic maker cones soccer training

cones, n.d.)
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1 Y 1]
115997ANNUFUYBINUN Theodolite

ADULNAT

(Digital electronic theodolite, n.d.)

(Stanley fiberglass measuring long

tape 50 metre 34-263, 1 pcs., n.d.)
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1 Running speed 40 m. test

2 Height

3 FT (ms)

4 PPO (watts)

5 FT/CT

6 Wingate anaerobic test anaerobic power

7 Wingate anaerobic test anaerobic capacity




NNANUIN 3

o
uuuWesuluaaial Plometric project



131

luasnannsIunanssu
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