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Effects of plyometric exercise and weight training on athletic performances
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Abstract
Background: Plyometric exercise is an exercise exert-
ing forceful power in a brief period using isotonic
activation. It is effective to improve reaction of mus-
cle, agility, endurance and athletics performance.
Weight training is an exericse improving muscular
strength, endurance and respirating ability applying di-
versely in frequency and load of exercise Plyometric
exercise and Weight training is to facilitate the ath-
letics performance though improving the function of
lower limb muscle, there is a difference that
Plyometic jump squats is the way to improve agility
and Weight training is the way to improve muscular
strength. Therefore, it is necessary to know how this
difference effects on athletics performance as measur-
ing ankle, ROM, and jumping ability.
Design: Randomized controlled trial.
Method: This study was conducted with the voluntary
participation of 40 university students, who were ran-
domly assigned to jump squat and calf raise groups
(n=20 per group). For each subject, we measured the
range of motion of the ankle joint before and after
exercise, as well as a standing broad jump and verti-
cal jump test performance. We compared the perform-
ance indices before and after exercises using paired

t-tests, and between groups using independent-samples

© 2022 by the Korean Physical Therapy Science

t-tests.

Conclusions: Both jump squat and calf raise exercises
improved ankle joint dorsiflexion and plantar flexion,
as well as standing broad jump and vertical jump
height performance. However, there were no sig-
nificant differences before versus after exercise, or be-
tween exercise types. Although jump squats and calf
raises have different purposes, it is thought that, in
combination, these exercises improve performance
more effectively than either alone, and that such a
combined exercise program improves the quality of
training in both the general public and athletes in var-

ious sports.

Key words: Body mass index, Exercise, Physical fit-

ness, Students.
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Z o] 2 v E 2(plyometric)> 5787 Ed(isotonic actlvatlon)—a‘ o] g-3fo]
T EOE IFY ANILE o] &sto] 25 &4 Al whEa1 e vkt
(Chimera 5, 2004). ©|&1 &5 F8llA shx9] 23 W 99j& FdA717] 91t
T 599 7HE T 2491 ZhE9(knee muscle strenght) Toll A 2kt 3H9 ]l 3]-%] ©
AL dom FF AANRALE AFEshE ofo] AW EY 28852 dy-et
(I 5, 1988) 52 WhE-sEs A7, e, WA, A 9 &F
Zlojth(shd 8, 2013). =olH 7| HEH 7], Wiy s AgelAl A AR EE
jump), ~FE > (squat jump), ZF(hopping) 5] I Fo] I
Lindsey 2} Welk, 2000). 5ol AFE FxZ= thg]o] 48 M &3k
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G2 SHIF A= aEEHY g&do] AFEolAl 7Rl Folth AHAE HAxe= 2 vl AF

o+ Ay IEE Q] &5 T 58S 37 tKSwinton 5, 2012). AlTkF el FekE Frhste] AF

E AEE S u &7 Fapol tist A &S TS dor|y, HE Eo)f o g o ® Vet Barr
&, 2015; A, Gl 23R 2015)

flo] E Ego]d(weight training) & RIEW 5 F-oH5 thefstl 28384 <83 2479 9 5569

p = = d 4 = G7, 2017; ¥rA 3 5, 2015). SolE Eaﬂ 1d &
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5 WS FAA @EA, A F5S e Skl 1o =

£ Aget, AR FHE 5 Wihe 48 Sl 53 WA s ’3H ]ﬁshjr o <% 2
3t St dlolE Eglold #PHell= dl 1 A(leg curl), @1 9] A~®lX(leg extension), 7}~ 2| ©] Z(calf raise) 5©|
AL, o] gl gk FHLE @Rl £ Ak 5 T Bhs FHS Fall AU1E A W A e &y
7} AThHAEE, ol w2t 91, 2013; o]F &, 2018). ©] FollA 7k o= 52 FotelE b 9 4shA|
71 7P 713AQ1 FEje] solH, Mritnt ofye} vpd, gl Awj Aol -8 WAl g o] &8
AT TRz o] = 5] TR AWE ThRdlo] =, val ARlY Fhreel =, AJEE FhrEel=, i ¥l Tt
azylo]z, B7] 7hzlo]= Fo] Utk o] FollA AEY Ty o] = -5 Fole](gastrocnemius) ¥ 7 FA]

| o]
(soleus) ¥5F ofe} W7kel 3l (toe flexor) 52 a2l L7 ste| aapaloltt Avhrt A5 A,
A AAF ol &4 $hxte] A FHOo R T AL ¥ 13 (Codorean 5, 2016; Hummel 5, 2018), 52 w3




EejolerEe] Wil AAE Y go|= Edo]yd WHel AT dol 2t F 25 wFE vl 289 /%
PR B SEAF 718 ARG AT T F 2B 247 vhy) 280 2y AL A% P
SYE PYL A% Foleh Aolsk Gtk LHEE o] et zfol7k B71Eo] oWl GEFE v A Uohn]
918 F 5 he BA/HES 9} Hm o) Aol B Uohk et gdrk B AT BAL PYS thYOR
Eejolerl =g WY AAE HLe ol = Exfold el shzalol = £5o] BAZFEW s e of
W P WAEA Fohrad dt

B QA Folg Uk Ak stlell A3 F Q1 S TR B Q] Ban AR S8 A4
% ¥ FolOIALE Wl ey 209 0% A HTHol, 71, BRI F7h, AT A eI I,
REPE, WEE 5 kel w9 B0 QL Ve 99 A9k £EwY | B W) Y A
Ae. B A A Aekhst 71 Y el A998 502 wob S Rty A7E 193
.

1) A2FE M (squat jump; SJ)
Fol Z2 Al Al 38 ¥ & EE FHehE WHOE =& oA W& ro® AAe ) #7t
207 A4 4 (eccentric activation)©] o]
sfof e A& A 9% Hol e o]
(Kim %, 2015).
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2) 7I= 20| X(calf raise; CR)
v 250 29 2 AT S S ) =
HEZ A ZRA| R 20em 50]8] W Qe SRttt 2k oo 33-9] 1A HellA] Hojjgt Eo] FEAE S0 &Y

Folg] & F53H(Ibis &, 2018).

1) =2 7158 2| (range of motion in ankle joint)

Ao =2 A2 FES HA oA 20em A% Hro 2 vl & U5 #3l(dorsi flexion; DF)2} 2o
3 (plantar flexion; PF)2] o HAE S A} 2 Al(goniometer) S AFE-3Fe] Folzjm| wa] e} 712 HAH
Atolell 117 H(stationary arm)e UL, 715 HARH 2} ThAl WA weiejw w2] 71 Alo]e]l 52 B (moving arm)S
g SAACHE3 71714, 2009).
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2) MAj2| He| =7| ZAkstanding board jump test; SJT)

S-S 7Pl ™ ok o] AJRMA of|A] Blojubx] 9bA| st § ke e Ho] A sttt E2kE o] 83
Al ZoRA oA A OR M TkE A H(F BRI AlE SR, dolA| thA] AA Pk E)
€, 2007).

3) =X M= ZAKvertical jump test; VJT)

2% o7} Blel A 20em Hoixl YA oM vk A AAE A Ak
A2 S FA A 225 o71E 180 wd o A A9 ol s
T ol AZe A GV, 2009).
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4. ALHX}

dg el Al el vlg AAk A BolM APy Feof wEwd b9, Alktel Wl f7) GAL 54 A
ANE A7 38M S8 59 Tl AF B1E 5 | b dlo= 3 shiE AY @ F
158] 3ME4 242} AA Rk AE & FANE sE2 Felor] YEN AMEA $% 3
R AR 2F Fol Aﬂ A2 A SR o)A 259 Wzst FAHA @] 919

[
e Ak AAPI, R WA 2B M E A 5 F £5S AN AF 552 AR,

5. SAAz|
2z ol BA A& 3l SPSS statistics 20.0 softwareS AFEITH BE = Shapiro-Wilk #1782 =3 g+t
4 AR Aok %%Hﬂ/\b AFE HZ) 7hE Yoo, FEHE W HAVEEH S oF 7 7 A=A
Atolth, 5 el &5 A3 &5 $2o s vlawsty] Qs & vla A1 Al 37 (paired t-test)= A F
3l % (el a3} XPO]E vl wak7] $18) 559 77 (independent t-test)s A A ZTE FAEE F-oFT(0) 05=

A7 Pt

B

AFE A2} I Yol BF ¢F Fol s wd ke w5, AR %r’ﬂ 719k 4 AL wE
S7H o 5 A Fof] £o8 Aol= QIgith AFHE HELs} g go) =] S5 Ay} S5 F Aol sk
HlaL Al o3 Aol QISIH<E 1>




Zelolem e fojE Edoldol &5 5 So mAE 4T 1
3t 1. Comparison of pre-and post-test in squat jump and calf raise exercise
SJ CR
Pre Post P Pre Post p

DF 40.25 + 5.05a 44.8 +4.74 .020 38.75 + 4.86 44.05 + 5.45 .051

PF 28.40 + 3.31 30.85 + 3.97 .041 2825 + 2.57 30.05 + 2.85 122

SIT 172.60 + 33.89 188.05 + 39.12 .010 175.45 + 29.54 188.20 + 31.04 .080

VIT 31.85 + 8.07 38.10 = 11.64 031 32.65 £ 5.24 38.80 = 7.54 .039

*MeantSD, SJ=squat jump; CR=calf raise; DF=dorsi flexion; PF=plantar flexion, SJT=standing boarding jump test;
VIT=vertical jump test.
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ATk Z1 el R woj e vhe] 9] At A A P T V1T ARl Fdell aabARl Esolthel
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