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1. g79 €y

T4 (4 9)L FA(50m, 100m), 572 (200m), & A 2] (400m, 800m, 1500m)=
"rh 9Ag = 60% ojdlel S AAE = FHOE Ak AladET Ak
A ATP-PCSF 24F A 2818 9lo] A 7:37kA] Ab&8le AZeE A7)ola, 78
T Fakad 2 fakh Al2"S 46904 64707 H 28 AFEEte] dUAE T F

rom A= 82 HleR fita Alag oEske A FE 7)ol 2y o]

H(Bompa & Carrera, 2005). =7 E FAAFE ez &8 Efolde A&
3 Ao maw, 8 Ego|de] BRE AFEY VT FFS st =
Ao 715 A3 715 sl 7he ol B dti(E3Ad, tes, 4E
2] 2008; Newton, Jones, Kraemer & Wardle, 2002). &5 2#d3 F9x43 tgjato
2 o 271% Astet dgAHE s 48 EFolds A&std d5E A

S PR, Had FIAFE dFe R 6577 99 9 Egold2 50me] 7]
53 ~EZA(stroke) $E5E FA4AZ Y (Amaro, Marinho, Marques, Batalha &
Morouco, 2017). 2EZRAE AA7]7] Yairs A9 252 27 (deltoid), T
& (pectoralis major), ©}7] 3] A 0 (shoulder rotator cuff), F8)(latissimus
dorsi), AHS(triceps brachii), ™ (teres major) 5 <59 <752 F7HA7] 1,
Efoly =42+ 29 @A (swim bench), 2E# % FE(stretch cord) 5 °]&

@) oleld 4ulE BeW Edold A%, AHY 2ERIA B 28] 239

of\

7k Qe 712 ¢S 714 ¢t Ganter, Witte, Edelmann-Nusser, Heller, Schwab
& Witte, 2007; Wells, Schneiderman-Walker & Plyley, 2006). Strzala & Tyka(2009)



S HS A Wl FEARl s B3 of sk 9AY FdAAT
Hgol A7 el A, Zukot oE S V53 FHAATE =val B
189 BHGirold, Calmels, Maurin, Milhau & Chatard, 2006). %38k Z+3F Z)(kick)S
271 YA dlEZ(gluteus maximus), &= 3 <f(hamstring muscles), U E A
(quadriceps), = A<*(ankle plantaris) 59 <559°] FLHH, A9 <85S A
7] 93k Aul= 544 28 7 AbGsokinetic strength test) S o] &3ttt Y AFE O
FOoRE 5 60/secot 1807/sec wE8 <Y AALE T A TEHEA 2Tl =
S5 50~200m7HA e eh Av=rE wen FaaATE =2 Ao ey
(Demura, Aoki, Yamamoto & Yamaji, 2010). ©]¢} o] Z7]ge] W e Hedo] <l
© o8 Efold Aot ARASAA dof 7P & dAAbelH, AU e
A AF A LS 2xzAAEdA Fag AFHA o7 St

Edolde Ajol AE|ga Matveyev(1966)°l <2J&] F7]8f o] 2o] HHs Ao
W, Efold 7|zt JidsEl, Edeld Agd 4 FoR A3z 3ghe] &34
i) 7198k th(Issurin, 2010; Issurin & Yessis, 2008; Plisk & Stone, 2003;
Stone, O'Bryant, Garhammer, McMillan & Rozenek, 1981). 60 o 7R 7]
3t o]B2 FAMAE A71E FFS fd Mg ol FRH ot (Kraemer &
Ratamess, 2004). Bompa & Buzzichelli(2018) Aol A F7]3 Z2a3e dgE
sl Edold Afs AlF F71d 23 AlFAS mHos Yo 22Ifs
TAAROR AEFOoRA Aol HAAY BrEE B GEE =
I AAAC Efolyd W o]t (Bompa, 1993; Bompa & Carrera, 2015). 713 E
dojde AL 1d Tzl FF7](macrocycle), 3~471¥ AE=Z Y €7
xZ 23l FF7](mesocycle), 283l 153 2239 W7](microcycle) 2 Al
stdch. Egolde 7]EAHQA Aoz E Edolde Hi(frequency), A=
(intensity), 3 El(type), AlZH(time), F(volume)S £ 4 dom, o]#d 2AES U
3] A A oAGA stk wek A7)l FES P Rt (Mujika, 2010). A%F
, A7 dol7l 2 AAEY, g3 I, M
AAA EAR 9, A, dige] digt A@A A7E & 1Lyste] Edold
&S A g gt (Issurin, 2010).

gy Al 2xzdqAE A7 AHEHE d3e 7 Fkske FA0lAL, ol®

o

F718F Edolyd TR WL FH]Y



Aaf Alghell stE Edold 7|zto] A wlel] iAo Fol 165 o]dol &2

= 7718 Edold e A& ofgwol Attssurin, 2016). 3+ vtk 7]
THor F73 Efelde e AL LHEHCYS st 479 AstE
7HAE g vk FAH R g dres daAshs FF e = A 1ded 3~
4ol Fa gl Fdsisiod, A SoiM= ol e =itz A,
sANE e, SEFE 11E7HA e Jds s suddzbA g2 dis &4
doF st Aot UM AFI F713F Edeld el AFAL 165 ode Azte]

=

o2

i

O

dadtn, 9y FIAFES B2 Y Edold wjie AZHE £xE 355}
A FaheE EAA o] E A E tH(Platonov, 2004, 2013). Egolde] A F7|7F 4
7] ol Edelds Fall ded Lo o] 165 olde di3lol A L3 2
7} ol $-w (Issurin, 2010), QW EH o do =z Qs 9238 A 3 A7d &
3lo] o]y &0l & AoR AZEET. Kraemer & Ratamess(2004)8 Egoly 9k}
BEE HASHORE SIMAACK A7E FadeHol T o, Edoly
G AewtE Vo w AHHola w3 Fairh Fold B AlAl TheiA=

E# o] (overtraining)& £33 A71¥& AaAlZ F Qdvh webA dE F7)3
Efolyd Zmade EAxs FA-Besty] fd 2x=ddase &5 7713
(block periodization, BP) Z 2138 | A]35}% thH(Issurin, 2016).

19809t % ‘E= EgolYd(blocks training)'¢]gf= £o]7} o|EF o7 73}y

A= FYAT FZAE Alolo A= 9] AFEEHAtH(Issurin & Yessis, 2008). &5

k

RS

Efeld F718te] A Hesta tieh Trafor A FHAeH, ¥ ot

% 77z

(block periodization)' & A A A tH(Issurin & Yessis, 2008). &2 F7]3} E#o|y

FoATAs mAEel 2% Edelde AEe PHEH ooz

(il
N

o

=
T

A2l Anatoly Bondarchuk BHAE A WA A4 71ES HOz2 S7HA7]=
WHEE T HA AY AR A7Y A JFehe AAEE, Al HA A
5ol Edlold Zx AR U3 2H1S 4FE FIHESFA F M 39 &

= F7135 At Issur, 2010). E5 73 2o e 3] Fojo



S a8l sk = Qw2 dt}(Jovanovic & Jukic, 2019). B2 F7)39 HE F713 E
golds Hug dadoA, 7tk deFr1s Iy &5 F7]3F Jd
o] At AF, 2ERA £k 9 Al 5o AestA 7)ol FFEAoH

T S F713 ARy AT Efe]d ol 50% Ao At
= A tH(Garcia-Pallarés, Garcia—Fernandez, Sanchez—-Medina & Izquierdo,
2010). ¥wt o}yl Breil, Weber, Koller, Hoppeler & Vogt(2010) A= E=
F718F A&l wet Al Ve SA o] FgEe], a3l EYeld WY

an

A
=

rBL

<%} (accumulation), 7 gH(transmutation),
Sh(realization) & Wrol#] Slth. Al 7] &5
22 Agtsty, Egeolyd 7|7HS FA4SEA T Issurin(2016)9] Ao m=d &
ol F713k= Edold 2AES =AY 5 doH, B Fa yIdr AUt vbe
, T 599 FHaste B Edold flo] AlF wHe] rhbesital H skl
t}. Ronnestad, Ofsteng & Ellefsen(2019)&= 6F &<t ofo] 2317 A4S o= A
& F7IsHTRAD)H &% &5 F718BP)H

T4 Edoldor AEsdrY BP Heol ¥, o9 B IAFHo FFEA

5% F7]3Hblock periodization):=

l:m
rir
N

=3 5 (target ability) S

Shal

5
ShiA
u
ol
9
Mo
offt
o
!
r
i)
R
-
L)
tlo

A7 657 &5 F713HBP) Edolde H&ste] 753 AY vzl vA= §F
<= A& A3 BP Efeld 100m F9715S 954174, Ags A=A o

=27F gtolA d3E FHlsk=H adAelt dErt B dd AxzoMe= F2
=

WE A4 AAA B wAgoR Ededde ganA =¥, %9 % A
=

o
>
2

tlo

Ho

b

ol

rlr

N

17Fe Hl o] ¥ (taper)gtal 3FcH(Costill, 1992; Thomas, Mujika
& Busso, 2008). BHA] Zl, Hol¥ = A7t Edold ¥ vz22 I&Esta, HG
A4S FAZ ¢ A=E F4S AFste=  7IZFoltH(Yamamoto, Mutoh &
Miyashita, 1988; Padilhas, Soares, et al., 2017, Houmard & Johns, 1994; Shepley,
MacDougall, Cipriano, Sutton, Tarnopolsky & Coates, 1992; Trappe, Costill &



Thomas, 2001). Mujika & Padilla(2003)= 7|24 o2 1~3F HAEH HeolHE A%
gtol Edlold Wk 20% ol3t, Edloldde 41~60% Hadte 3lo] EaA o)t
L 3 tHBosquet, Montpetit, Arvisais & Mujika, 2007; Houmard & Johns, 1994;
Johns, Houmard, Kobe, Hortobagyi, Bruno, Wells & Shinebarger, 1992; Mujika,
Chatard, Padilla, Guezennec & Geyssant, 1996). L2]aL Ho]3 7|7k o|Ho| 7%
Efojdo] A&d AF HolHE T3 A71E o] e F vk KAl
3 (Thomas et al, 2008), TG} AlolF AT ES Ut o=Z Holy 238 A&
ts W 17~25%°] <+ 39 F7keF 05~7%9 7719 o] FdE A vH(Houmard &
Johns, 1994; Shepley et al., 1992; Neary, Martin, Reid, Burnham & Quinney,
1992).

Edoldd it 9 4718 mAs G #3 A= 9 50~
EHT 7|5 dEH A (Johns et al,
AT TA3AN AQ 7|k el A7) E
e e AstE HAE 7 7] Wi ZA = A8 Holy s AASe
AL F83tH(Thomas et al, 2008). Hlo]¥ 7]7te] wE Ao 4~28Y, 7~
219, 12¢ ~3047kA] o3tk 7170 AA 3 9t (Hooper, Mackinnon & Ginn,
1999; Mujika, 2010; Neary, McKenzie & Bhambhani, 2005). 94452 10+ E
gold 5 1143k "Heoly 73ks A& A3, 59 75| 1.6~36% T3t H)
ol¥ o] 11¥7re] Edolyd A7l 334 oA th(Papoti, Martins, Cunha, Zagatto
& Gobatto, 2007). Houmard & Johns(1994) H o3 7|7F &9 Edold U2 60~
90% #asta, Edolyd HIEE 50% olst® 7oA 21L47HA AA e Ay AFE
o] A7lge] 3% dgE oz RuHT Johns 5(1992)9 9 ~E=ZA AF
2 A7 Ee] #H AFNAE 1094 149704 Elo]s] 7]7te] Ht 26% = 9
3} ~2ERA At Frtekla, &8 Egolyd Fwo] 7d7e] Holy 7|3t F 2~

1992). Hiol¥ Z=aslo A Eo]d e

S

499 Hoj+d A7t 235 A oH(Pritchard, Keogh, Barnes & McGuigan, 2015).
SHAIRE AFATolA HAe] Ve BT ¢ U= Holy 7tE dFEde
U (Avalos, Hellard & Chatard., 2003; Hellard, Avalos, Hausswirth, Pyne,
Toussaint & Mujika., 2013; Mujika, 2010; Pritchard et al., 2015, Papoti et al.,
2007), ddiel Fddrs 22 Iz <l s Ateld] 7|3 @53 udE Ed
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1. &9 d719 S43 d3718 33 A el

B, 49 FZoI], $FF7) =M NFEY AE
F4 A FUHE 240 ARES B4 2 et Ak 453 44

W 3 bg mhE et 223 ¥43 4 B4 elwrt 76034 H7hd

Bl o2

2

Jri(HteEs 5, 1997). 2ERZAE Q59 Wy 3R 7], A, roz A7) A
719}

el F5ol Yt 79

& o] &3} (Morris, Osborne, Shephard, Skinner & Jenkins, 2016). ~2E 223} 7] g
5o WF7I9e EYeldozE AA-Y 2EZA(catch-up stroke drill), 32 +
(one-aem swimming drill), FH4HG(Ofist wuiimming drill), @ 4 (lane
swimming drill), €72t E7](deag fingers drill), €2te]d(slide thumb drill), ¥ A]
H37(ear hesitation drill) S°] 9lil, FHX7|(side kicking drill), 2-2%*}47]
(kicking with fins drill), &4 ©2] #Hi 2}7](straight-leg kicking drill), & 2}7]
(underwater kicking drill), ¥ 2}7](wall kicking drill) %©] ¢lth(Zhang, 2014). Morris
5(2016)2 AAAR AFEd AR e gseR 7 dual skloen, ot

E MR OE YES
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TRANNE FIEH IR ol AZl Edoly, dolE Edoldi} e A
%

Aol 244 GAHE AL 4 Arke A4

o eyl gEME BE R, G, e wdde W At A Fhe ¢
232 eyl s b 54, % A4, 959 nedd 240
oA A gEd AR £5 Tz dud, A% A8 AR4} SAw

%

Efold Zazads FAdel vk &5 A= £Ho] Aot oA FS AF &

off

a9 AUsle g a8y wEd A4 ¢F FEe] 4ol Aol ¢35

e Q7] A% HAFUAE AR £F FER AT S SEHRT F

et &35 A5 4 QtH(Tanaka, Costill, Thomas, Fink & Widrick, 1993).
FAAA TEold FAMARA dyR FF A oEdHA] &a F T F glo

] ATP-PC A 2®ly} FAALA A|2EHS B3] T35 oUAE AFESte] w@ A7
5

spigolv], PCE S8 AE ol Agso] glor], & Exe] PCrh #a)E A
FEAE QBT olu BamAel Aeohel slvtobAlel ola) Fajsn, o) %a)}

qo AFATE AYolaln TrANelT. o AL WA APHH, 2§ 53

PC7F WA BT ow wAGE dyAE o8

el ADPS} PE AFAA ATPE §44d Urhe Aot ol A7 ATP =8 1)

$ w27 ATPE A4 Wi wA A7lsl 2ol &L Al W F2A

ATPE AFde W$ ez Zwdd 9 2 o ALAdPyne &
Goldsmith, 2004).

o BANASAA 48 2 nd 291 €44 397 FeaT. g

A Edeld Wil 9l
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™, 13~203] k&g

Agege 2

3. Edoldel F7|3l(Periodization)

N
i)
tio
<)
>
2
>~

17122 Advk 3718 dFds A bt Edolds AAstal o
] o= F7]3H(periodization) YEE o] &3 E
o #7138t Efleld Zea9e Ha

AL AAAlL 243} = Fom AFEe Efeld A&st=t o] 4 0]
M FQd Zzado|ti(Bompa & Calcina, 1993; Bompa & Buzzichelli, 2015,
2018).

Edold2 #Alo} Akl Matveyev(1966)°l 2l&] F713 o]Zo] HY= o,
&8 82 Bompaol ¢l de] &t #7713t EeldS AFEe AU E
doldZ2 S AIF F7]d 5t AlFAQ Efelyd mHoR o] AAHCR
el st HEFgoay Ao Args wisted F 54 k. s AlE
717kl whel A7HA € (annual plan), 7] A€ (macrocycle), @717 & (microcycle),

9Y Ao s & vk AAHS FHY), NG, delvls 2ol 3¢ FH
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THOZ Yoty FH| 7= dubd FH7e) Sold FH|ZIE oA w ) AR
7= ANE F=H719F F AEV 2 Yo A (Bompa & Calcina, 1993).
5 Fel] A

& Edold 4

ol
SE
=
ofo
o
-
oX,
o
rlr
L
ot
(o

2 gutd o=@ Zu|7| AFy], Mol7|e} o] 379 FH FHOoR oAt <
1% FAHYeE sdold WA 54 AL

z 7
FAs g7 ARE 2704 677ke] Edold T ofel e ©F]

ol 2t (Bompa, 1993, 2015 Bompa & Carrera, 2015 Mujika, 2010).
Bompa(1999)9] ¢J&f F7]3} Edold2 69A= ZRHUTE 6DA= 4487
Edeld A, <Rld7] Edold A, Hd<H7] Edold A, v9] 2 AT
H Ay Edold &, #7]7] Edleld &A, Hol7] Edeld dAE FiEwH

%24 & 7] (anatomical adaptation) Edlold& HAgE9 A7 A&HHow 5
TATH T o o5, dE@), Ad, #d 5 25 A= Aol Ed

ojdel FEAoltt mekA Edelde] HAAQ Fote HAAHowm FhEolof s}

71 Efolydo] 2AXGT|A 8 W 7lodd ¢ e Eg o]y ol th(Bompa,
1996). A7l Edlo)ld2 195939 Leeds Wdhe] Morgan®t Anderson®l 2]3}o] Aot
9l (Maniazhagu, 2016), 9Rgo 2 wldsla e $EZES =wA 7

£Ho2 ofe] 2L AHgSE Edold otk 2 B Alolo] HEAHS 60
~90% Atel7k H:=% dhv], M7l Abele] fA 1~3%0] HEs k. ¥y R}

= ]l 54 ayste] AR FIRAAIH
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21 g tH(Schmidtbleicher, 1983).

NJo
mjp
=
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NF
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oj

off

FoH(Bompa, 2015).

5

A7l= Aol T4

4) 39 R ZATYH A@7] Edold @A
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fite)

off

ol
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e
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=
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0 eEAsEe A N5 BNA S5 479 e Ao

Aol AHHQ nFee] Eolds HAstrt Afe WA Fa AAA S

—

2 Efold d& TaAZIH 238 ArEe dddn

ATHBompa, 1999). Hlol¥= Al W2 722 5 Jth A HA= F2 Holv =,
19 & 13oA FHael 35S 98 | /M F

e AgE AW Axz=ASREe 1dd 2~3%9 HeolHE Attt
(Bompa, 1999). 13 T o8 Ao A 2~4F HolHE Adsitpd Egold Azl
30% zrad Aok F WA WFE A Hlo|H(minor taper) &, 1d 5 L] 3

He 4 W dFd o9 VIter FAS Feto], Ay oly AAHem Mg

—_

o]

59 A AYAS fFASES gtk Al A WHFE @ EH o] (retaper) 2 37l
A5 dlel 7 e digv A 2 w A &s

TFEATFEs WdoR HAAE oo § omA dubon Efoly Hie
Mol shFo Arste Edold ¢ vt dA A &7] "ol F3 Ef
olyd Yoz &3] et} Sheply 5(1992)2 SAANFES oz n7=9 A
Ze "HolHE 697 AAF A7 ugER HolHE 3 HudA 15% < Fx

S

Aol Fol8tA F7letdvta Bt B3k Alo]F AFES Ao w AW
(muscle biopsy)& AA|SH Ao = go]y HAA] Fof & 7ol ok 30% A

EHA F71eE Ao ® B s th(Neary el at, 1992). Houmard & Johns(1994)2 7

50%ol st & FHAdte] 3%9] 7| E& o] H kil Kl
Edolyol oeix dese HdIH, 38, 2ATY o] SUkete Aow

e A At EEHTFES HEdo=E

A 7~289 AR HeolHE HAAENS 4 A Edolds A& AFEd A

o] Yehhx etth(Johns et al, 1992; Costill, Kovaleski, Porter, Kirwan,

Fielding & King, 1985).
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I AF1: 82 378 Edodo] £ dE B8 A%

7N1Z2AY, 54 <8 R FARA Yo vA= 9%

1. 79 EeYy

it

[kl

F7138 Edolde Ag F7ld wH AR FHORE ol

gomm Afeld Aol A71de AANG + YEE st Bl A

29

o

4§

Egoly WHoltH(Bompa, 1993; Bompa & Carrera, 2015, Bompa & Buzzichelli,
2018). Costill(1992)2 <Hldl, <4, Hd <9, 39 59 GAE AXH 165 o4
o] Efold S A&t ZraMom 327 AR o] A7bA] A& A ola AA A
om F7|3k Eelds FASst=l wet Age A7 97 #--8 v(Mujika,
2010). Aol M= 1ol o W 3|7k HFE7] el BE 3o wFHA 165
F718t Edolde A&atrlol= Aol o (Issurin, 2010), thekd A gl A
APst= FFs= A 22 d3 s asts WFo=z npya v
HAol = 1ol 3~4/e] F2 ti3fol] I, Adiel solM= o e =
bt A, A S 2ea, 3EEE 11E7HA] i s sl g3 zA §
< g3lE Fddof sk AAolth o2 Q] AT FIAFES 165 ol #
& ¥ Edelyd F, 3 E7|o] Fol AXYUE £R7) ghaste EA o] HAg
tH(Platonov, 2004, 2013). =, 4y 7138t Efold& wAlF7[7F A7) wZel o3
Fdol] <8 o7} o, LHE

ChIssurin, 2010). webA 1657 o] do H& F7]3 Edfold ZEIe A H 0]
dFHar gle], ol FA-Hesty] fa] 2z z=astatsol &5 F7]3k(block
periodization, BP) ZZ 18-S A Al 5} t}(Issurin, 2016).

EE 73 2o 242 U3 Fojde Egeta 747t Ay 94 SRS
HAE F AA v dEeM Hae VS B9 ¢ =S Frh(Jovanovic &

Jukic, 2019). &5 F7138t9} dS F7]|38kH(traditional periodization, TP) Ed#o]dS H]

gojdo] T = vh= AdAe Halshkyd

o~

olf

ofk

_20_



(Garcia-Pallarés et al, 2010). % o}y, Breil 5(2010) dFolA = £ F7]3

Agol et 4eets B 2ATEe] Fduel, A Edeld PAAL ¢

E5 F713te] dgdy w2, gobxl F7s7le Edold Ads =AY
aew, g2 gl A7F Jbesta, e Edold flo] AY EEy Hi F£E
74718 3] 7F 7hesltal ®Rask$d th(Issurin, 2016). Regnnestad 5(2019)2 65 5
ek ofo]xety] Mgl o, 39, 2AFHE B Ay AdFFUIs HdRn

4 90t Pla S(019€ 1531 AYE 59 A0

i
&
N
N
o
1)
(L
o
inj

i)
=
s
Bl
N
N
toh
m
K
)
rlo
é
8
N
dfu
o
(L
A
>
N

gy AehA e AfgdTEs AuE o, dIvid HA4e Vs T ¢
AEE EE 373} Efolyd A+t+= Wo(ssurin, 2010, 2008; Garcia-Pallarés et
al,, 2010; Issurin & Yessis, 2008; Jovanovic & Jukic, 2019; Rgnnestad et al.,
2019), 2 figle] s Efold S AlEEctedlE A&E £ e ©F7] EY oy
Zeagy RS fustel, 2% F713 Zzadel wAY FYAFE AY 2
A71e) WAL ZAE TR A% ATE HaF gl

Wepd B oATE gAY AE Fguse A, od, 99 AL AF 25
F713F Edolyd ZRads AAsa, A4

Wa 24 g Wasel glvk

_Z’I_



_22_



) 2434

Boofqto] A3 A= Pliauga, Lukonaitiene, Kamandulis, Skurvydas, Sakalauskas,
Scanlan, Stanislovaitiene & Conte(2018), Stoggl & Sperlich(2014). Suarez,
Mizuguchi, Hornsby, Cunanan, Marsh & Stone(2019)¢] &% F7]3} Edolyd Z&
age & AT ol gmE Al fls 6o et 3oE sk
289 e, 19e] WAL 39O FIHAEIE T8 GAE FU)s Edeld TR
S FAs Y AE7F FYol FAE TR 7)E Efelyd Zaade uE
Apoldle Hlastal, A71Y s 93 TS A5

B oQpe gye oe Edoly Zzade we BE 75 sdode] WA
E

fol

79 Ao V2AY, 54 oF, FAaAd 39 A9l A=

et A eRete 4 AY sxznstaEel AASA, N2AY, AFAYS
Rt 2 A7 B 7% 2L 4 A9 27 FAFGLAN AAA}

7o AAH quAE 2 A

e
i
N

|+= <Figure 1>3} %t}
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| Analysis of previous program | X_

| Meeting with 6 experts |

4

Study I

Participants
(N=20)

| Determination of BP duration |

L

‘ Analysis of BP program ‘

4

Informed consent

4

Male high school athletes
(N=20)

‘ Decision of BP program ‘ =

Pre-test (Oweek) %

¥

‘ TP (N=10) ‘

BP (N=10)

Pre and post test items

Basic physical fitness

Special physical fitness

Post-test (Bweeks) %

Figure 1. The experimental design
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2) AT

ut
=
o
ol
i)
&
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i
—
o
of
2
o
N
~N
S
I
=
o
ol
Y
N
=
L
o
of.
o

=2
o
ox
2
Mo
2
N
N
g0
rir
r)v
-
i
rx
ox,
ofr
ol
2
£
11t
ot
1o
=

83} B4 83 AWsn
WA del BT R Fosl AAsArh AATH, AxAY, AEAY

of Wsts S48t £ Ao FoldidAte] A4 54 <Table 1>3 2t}

Table 1. Characteristics of participants (Mean=SD)
_ Groun BP (n=10) TP (n=10)
Variables
Age (yr) 17.2+0.6 16.9£1.0
Height (cm) 175.9+4.9 177.9+5.6
Weight (kg) 72.9+11.7 69.5+8.2
BMI (kg/m*) 23.5%2.9 21.9+1.6
FFM (kg) 61.9+7.8 60.5+6.2
% Fat (%) 14.5+4.2 13.4£3.0
Career(yrs) 9.4+1.1 9.2£1.0
50m swimming record 29.3+3.8 30.9+34

BMI, Body Mass Index; FFM, Fat-free Mass, % Fat, body fat percentage
BP, Block Periodization, TP, Traditional Periodization’ yrs, years.
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Pliauga % (2018), Stoggl & Sperlich(2014). Suarez 5(2019)¢] &% 7|3 Eg
ol ZradS A&t AYE @AY A FFHgol A eIt s F
FAstan B AT ZRafe EE F7s Edeld FHd(block
periodization, BP), & 713} E#eld F (traditional periodization, TP) = 2
oz 4%

BP 4 1749 1t4e2 & w(adaptation, AD) 53], HulE
(maximal strength, MS) 53], 9] WA(power, P) 53], 3-AF= A
(powe-endurance, PE) 53], &2l (rest, R) 2815 1~4F A3 5~8F7FA ThA]
HhElo] ) 85 ¢t AD 103], MS %103], P %103], PE %¥10%], R %163 H-&
Sttt

Y

TP Awe 8F & #Y3 Z2agoz AD 83, MS #163], P %83, PE
F8%], R F163| 2 dAstsith. =% 5713} 2218 d7= <Table 2> Zt.

Table 2. Block periodization program

Microcycle (Week 1~8) Total
gmufydm Mon Tues Wed Thurs Fri Sat Sun | ADMS P PE R
BP AD AD AD AD AD R R |5 - - - 2
BP MS MS MS MS MS R R |- 5 - - 2
BP P P P P P R R |- - 5 - 2
BP PE PE PE PE PE R R |- - - 2
TP AD MS P MS PE R R 1 2 1 2 2

BP, Block Periodization, TP, Traditional Periodization,
AD, Adaptation;, MD, Maximal strength’ P, Power PE, Power Endurance;, R, Rest
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1) A8 9A =233 (Adaptation, AD)

BP A%l Ag wl(adaptation, AD)E 1) 550] AASAT, FIHEET]
H

ne,
4z
in)
ojd
fo
ne
N
N

microcycle) Edlold T2l dg EY <
(track interval training: ADI, AD2)& 3 % 9 -5 - 328U JolE EFolY
(weight training: AD3, AD4), 3} - 5242 A7 Ed o]Y (circuit training: AD5)E
Z1 83} .
ARl g Aol 33 80~

=
FE2 100m,

tlo
i
)
f
)

EY JdHYE Efold ADI2 dF
0% A== 400m 22715 oL, AD2+= dFdol 23] 80~90%
200m 2271 Attt g7 2§ dolE Efelds vtE AAEit
dolE Edeld AD3E dFdell 23] 60~80%° A%, AD4= dFAdd 13] 60~
80%9 AwRE A, stAl, AAesoR TN FES AASAT A7l Edold
ADSE= 5ol 23] #F4 AR glo] 60~80% == 9/ F5S A AT

22 3703 A8 a9 A Zzaw fgS <Table 3>3 2t}
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Table 3. Adaptation program

1. AD 1week program

Mon Tue Wed Thu Fri Sat Sun
AD1 AD2 R R
AD3 AD5 AD4 AD5 AD3
1-1. AD1 (track interval training) total elapsed time 40~45min
Day of the week Exercises Reps Rest Set | Set/Rest Intensity
Mon, Tue, Wed 400m 3 90's 5min 80~90%
1-2. AD2 (track interval training) total elapsed time 40~45min
Day of the week Exercises Reps Rest Set | Set/Rest Intensity
. 200m 3 20~30's 3 . o
Thu, Fri 100m c 10-20's 5 5min 80~90%
1-3. AD3 (weight training) total elapsed time 40~56min
Mon, Fri Exercises Reps/Sec = Set Set/Rest Intensity
1 Isometric half squats on the wall 5~10’s 4 -
2 Pull up @ until failure = 4 -
3 Bench press 10~12 3 60~70% 1RM
4 Squat 10~12 3 1~2min 60~70% 1RM
5 Standing calf raise 8 3 80% 1RM
6 Eccentric back extension 20's 4 ® 0-5-10-10kg
7 Decline sit up 20 4 -

Mon, Monday; Fri, Frida
@ when finishing 20 o

1-4. AD4 (weight training) total elapsed time 35~55min

f)/bull up, adding weight ® adding weight per set; Mo, Monday; Fr, Friday.

Wed Exercises Reps/Sec ~ Set = Set/Rest Intensity

1 Deadlift 10~12 3 60~70% 1RM
2 Shoulder press 10 3 70% 1RM
3 Seated cable row 8~10 3 70~80% 1RM
4 Landmine squat 10 4 1~2min 70% 1RM
5 Barbell curl 10~12 3 60~70% 1RM
6 Cable push down 10~12 3 60~70% 1RM
7 Eccentric sit up 10 4 -

Wed, Wednesday.
@ when finishing 20 of pull up, adding weight ® adding weight per set

1-5. AD5 (circuit training) total elapsed time 30~40min

Tue, Thu Exercises Reps/Sec Rest Set Set/Rest
1 Jump rope 50
2 Rope climbing (or pull up) one time
3 Body weight squats 30~40
4 Medicine ball overhead throws @ 15~20
5 Agility ladder ins and outs 30's rlggt 3set ?n~|r51
6 Side plank with hip abduction 30's
7 Kettle bell swings 20
8 Standing jump 20
9 Squat rotation press on bosu 20

Tue, Tuesday; Thu, Thursday.
® using medicine ball of 5% weight/body weight




2) A28 94 =233 (Maximal strength, MS)

BP d¢¢ A8 @A (maximal strength, MS):= 2579} 650 A A 849,
Efoly Zz2ae 9. Fadd A EFe]d(upper body training: MS1),
g8 3tx Egold(ower body training: MS2), 3} - 29U & =8 WA Egoly
(strength balance training: MS3)2.2 FastHth AFAQ] 238 Ay 4
A EFolyd MSI2 dFdol 23] 2572H80~90%), 6572H85~100%) == 871<]
THE %, A Edeold MS2e dFdel 13] 2F2H80~90%), 65F#H85~
100%)7d == 77He] kAl Edeld FHom AAsigion, < wWds Egoly
MS3E 5ol 23] 70~90% FEZ 7o 8 WAx FHoR AN

=5 7715t A2y dA AFAQ 2237 &2 <Table 4>3 Zt}.

=
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Table 4. Maximal strength program

2. MS 1week program

Mon Tue Wed Thus Fri Sat Sun
MS1 MS3 MS2 MS3 MS1 R R
2-1. MS1 (upper body training) total elapsed time 75~90min
) . Reps Set Intensit
Men. Exercises 2week §p6week Set Res/t 2week 6yweek
1 Pull up @ until failure until failure
2 Bench presses
3 Barbell curl
4 Triceps cable push-downs 3 3min 80-90%  85~100%
5 Seated rows . 3~6 1~3 TRM ° 1RM °
6 Shoulder machine presses
7 T-Bar rows
8 Lateral dumbbell raises
Mon, Monday; Fri, Friday.
@ when finishing 20 ofypull up, adding weight
2-2. MS2 (lower body training) total elapsed time 60~75min
. Reps Set Intensit
Wed Exercises 2week p6week Set Res/t 2week gweek
1 Barbell back squats
2 Leg curl
3 | Leg press 36 1-3 80~90% | 85~100%
4 Standing calf raise 3 | 3min 1RM 1RM
5 Leg extension
6 Nordic hamstring exercise
7 Barbell lunges 6~8 80~85%1RM
Wed, Wednesday.
2-3. MS3 (strength balance training) total elapsed time 60~75min
Tue, Thu Exercises Reps/Sec  Set Set/Rest Intensity
1 Deadlift 3~6 3 85~90% 1RM
2 Physio ball T,Y,A (2kg dumbbell) 15(L/R) 4 -
3 Eccentric back extension (10kg) 20's -
4 Decline sit ups 20 3min -
5 Pull over crunch using gymball 30 3 -
6 Cable up-down twist 8~12times 70~80% 1RM
7 Superman push-up 7~10 -

Tue, Tuesday; Thu, Thursday.

30 -




3) 39 @A = =271¥ (Power, P)

Folan, F7 Edolyd T2
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BP H&to 519 @Al (power, P)&= 3F 9 750 AA|

Ao H-3t-Fodo uFAE 39 Edold(high training: Pl), 28U Hxe}

2ZHUE 97|15 483 53 39 Edold(mix training: P2), H24L F-1%
T E o]y (medium-high training: P3)2.& % &3}l t}.
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ARrAel ZzaHs AvEd ugdE 3¢y Efoly P1S o 3
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= A3 5FHFoE H2 A7 Yo B2 35S T ¢ JRE Fo F 34U}
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Table 5. Power program

3. P 1week program

Mon | Tue | Wed | Thu Fri Sat | Sun

P1 P1 P2 P3 P1 R R

3-1. P1 (high training) total elapsed time 80~95min

Mon :
Tue Exercises Reps/Sec ~ Set Set/Rest = Jt”atlenrl‘lﬂ]tg; )
1 Rope climbing (or pull up) 2times - 3min 2times
2 Medicine ball throw @ 5~7 3 3min

3 plyometric Depth jump (40~50cm) 8~10 2 2min

4 Single leg vertical power jump 8~12(L/R) 2 2min 129~163
5 Multiple box jump 8~12 2 2min

6 Side jump and sprint run 25m 10 & 1 5 Tmin

7 Barbell back squat .

8 Bench Presses malxmf\téﬂ 20-80%

. velocity . ~80%

9 weight Lat pull down for 10sec 3 3min 1RM
10 Leg press

11 Shoulder press

Mon, Monday; Tue, Tuesday; Fri, Friday.

@ throwing medicine ball with 5~10% weight/body weight, with maximal number of times
® repeating weight program with maximal velocity for 10sec.

3-2. P2 (mix training) total elapsed time 40~55min

Wed Exercises Reps/Sec = Set = Set/Rest Intensity
1| CMJ and sprint run 50m @ 3set

2 | CMJ and sprint run 10m @ 20 & 1 3set >~3min | 90%/maximal
3 | Side jump and sprint run 25m 4set speed

4 | Isometric half squats and sprint run 25m 20's & 1 | 4set

Wed, Wednesday.

@ CMJ : Counter Movement Jump

3-3. P2 (medium-high) total elapsed time 55~65min

Thu Exercises Reps/Sec Set Set/Rest . . AU;%T}E'})}! times)
1 Rope climbing (or pull up) Ttime - - Ttime

2 | ” Medicine ball throw @ 5~7 3min

3 | PIYOMEUC pepth jump (30~40cm) 8~10 2min

4 Running bound 8~12 2set 2min >A~74

5 Multiple box jump 6~8 2min

6 Deadlift

7 Leg press Maximal .

8| weight Bench presses fosrp%gec 3set  3min 501}?\5')5

9 Shoulder row ®

10 Shoulder press
Thu, Thursday.

@ throwing medicine ball with 5~10% weight/body weight, with maximal number of times

® repeating weight program with maximal velocity for

Osec
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4) 39 -A 78 @A =213 (Power-endurance, PE)

1he] 3}9)-A 78 @A (power-endurance, PE) ZZ 18 439} 850 283}

Atk T3+ Efold =S 9.4 - 3290 post-activation performance(PAP:

A&l 3, PE2S

ost-activation performance(PAP: PE2)o. & A A&} T}

Tl 23] PE1Z 2 Wyo=z A4t
GAe] AFAQ 2 a9 &2 <Table 6> Zth.

Table 6. Power—-endurance program

4. PE 1week program

Mon

Tue

Wed | Thu Fri

Sat

Sun

PE1

PE2

PE1 PE2 | PE1

R

R

4-1. PE1 (Post-Activation Performance, PAP) total

elapsed time 50~80min

PE1& A5 33 AAEH )Y (dry land)S A

TS 80~100% AEE Aol wep 7k uhe] e

#/Ion Total Total Dry land Swimming
ue Sai Set/ Set/
Fri Rest Exercises 1 Reps Rest Set Rest Exercises 2 Distance Intensity
1| 2set oMl 10 2~3 100m = 80~85%
: Sprint swimming
» Stretching cords 100m 2~3 3~5 -
2 3set amin | Gith paddles SC min 3 min 50m 90~95%
f Stretching cords N
3 3set MvC 10sec Tmin with long belt 25m 95~100%
Mo, Monday; Tue, Tuesday; Fr, Friday
CMJ, Counter Movement Jump; SC, Stroke Count; MVC, Maximum Voluntary Contraction
4-2. PE2 (Post-Activation Performance, PAP) total elapsed time 50~80min
Tﬁe Total Ts%ttc—;l Dry land Swimming
Thu) Set Rest Exer1C|ses Reps | Intensity | Rest | Set ggg Exercises 2 Distance Intensity
Dumbbell 90% 2~3 ]
1 2set presses 4~5 1RM min 2 3min ) o 100m 80~85%
Swim 5.3 Sprint swimming
H 4 ~QEO,
2 3set | 5min bench 30's min 3 3.5 50m 90~95%
Eccentric . min | Stretching cords
3 3set sit ups 20 3min | 2 with long belt 25m 95~100%
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1) AA T4 (Body composition)

AT gFAES AAFAZE A7 fdste] 12439 F5E FAS FE oA
A 9A7ZEA] AP Ae] WEete] AAFAAES SASIT AT AFAEA
(DS-103M, Dong San Jenix, Seoul, Korea)E A}&3slo] whnleig o] E71%] 9

PN
T4

71 <

A5t

Jes BN 489 A

%

Ao AgE ASsAY. AR AAe A7 AgE o] &3 daas AA A
£ 224 7](Inbody 770, Inbody, Seoul, Korea)&

A Z=(body weight), #| A% A5 (fat-free mass, FFM), A& %4 (body

mass index, BMI), A A% & (percent body fat, %FAT)S =433t}

2) 7128 7 A} (Basal physical fitness)

Table 7. Basal physical fitness

1 &2 <Table 7>% Zt}.

PF PF Items Measuring Instruments Apparatus
Muscular Grip strength (kg) Digital dynamometer |[T.K.K.-5401, TAKEI, Japan
strength Back strength (kg) Digital back-dynamometer|T.K.K.-5402, TAKEI, Japan
Muscular . .
endurance Sit-up (N/60sec) Sit-up board, stop watch | SC632893, SKARO, Korea

Power Sargent jump (cm) Time notice electric board| SC633004, SKARO, Korea
Side step test (N/20sec) Digital measurement SC633015, SKARO, Korea
Agility
Whole body reaction time Whole body reaction B
1/1000 (sec) testing apparatus T.KK.-5408, TKEL Japan
Trunk exte?csrlI(l))n backward |Trunk ren)i—:‘taesnﬁ;grrllq etﬁckward FT-3020, TAKEL Japan
Flexibility
Sitting trunk (cm) Sitting trunk measurement| SC633616, SKARO, Korea
Balance ~ |One leg standing with eyes Stop watch HS70W, CASIO, Japan
closed (sec) P ’ > Jap

PF, Physical fitness, N, Number of times
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AT Ao 54 F53 =79 AFAQ W& <Table 8>3 2t}

Table 8. Function-related fitness

Measuring

Instrument Apparatus

PF Factors PF Items

Muscular strength  [[sokinetic knee strength (60°/sec)) Humac Norm | Humac Norm 776, CSMi, USA

Anaerobic power Wingate test (w/kg) Monark Cycle Eré(()é?ggiec %ES\I:]/I e%ré?lrk

Blood lactate concentration| Lactate analysis Biosen C_line [EKF Dianostics, Biosen, Germany

PF, Physical fitness

al
5 &5 5 dGodA Age 28 FHE ZHsted oA we Fasith 554
Z8 S Hrtelr] Y E 5454 €38 28 (isokinetic knee strength)S =4 319
g A Aves 554 <3E 7% AAF|(Humac Norm 776, CSMi, Boston,
USA)E AH&stdt. 492 didzted Al HAF A 524 98s HAasgstr] 98l
Saeh AW F4 2 FHES AASATh Agsk AR 15 494 HAEE
2 HEEES AASAT 479 Age Ao FE@s 47 Sl
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}

392
o). 924

o 4

(2) 224 919 (Anaerobic power)
FAeA e FARA duA FFel A gEsA du YT e
AN ARADFS rlsty, A FAT F A AWAIEEZA, Fibn
A AR JALDAATPS PCr#A 8-S F8 ovA adoz gt JdgE A
AA Qo 3 FriEe et v Tag AeAE T osdelth ¥
AF g 7437 sl Al E AN wingate test)E ©] &3ttt 4 A
H &= 2y 24 A (Ergomedic 823E, Monark Exercise AB, Sweden)ZS AF&3F31 1L,
=4 Wl Haskel(peak power, PP)o] Adigh- gk, 3739 (mean power
MP)9] Hugk-2dol gk, 324 $(fatigue index, FD)E H7bstsich Haoele 1258
B 5x7bA] #3E 99 E Fahd xR e #& ougth Fatute = 30
Z st E3E T 9 E NoE Y = [(HA a9 -3 4909])/4]
2391x10019] &2l s AxtET SAMES oA FEAECAA S8
on, EEFY 4 Hdoe AFE AT EE SHEE AE a8t skt
dAbs stAdolo whel F&o] HketA Y AEF HEE QH Z%
ok, oAb Akl %A FHlEES 60rpme] FEE 2%7F AAg}
TE T oA AFx007kpe] FaEEE Fi HFFetd =Ed AHEEH 5%
ol B HALS AF3h 529 JheHE HAFEH AEgol wF FAHAI FFE A
ol F “AlAolgk= AT HFH AT ES Fo 3023 e
aelal fAOlE AAME AASH7] A3 AAF Foll AkE HAbehr] fa dF AL
FEE SASAT A ZAAE ol FARA siF A Aa o] Al
2 o] FolA A & w WAstE Edolth &5 T Il FAke] HEsA &4
g dEeds ARy d¥sids:E FA47]=  Biosen C_line(EKF
Biosen, Germany) AbEEliTh g AlZEL wAlf = collect
o]-§3taL, AACIE HALE 7] d HFAl, 74 3%,

Dianostics
capillary blood sample)
LA =R )

5, 15+
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6. A=A 2

H oA oA d& =4 2A8E SPSS for windows(Version 21.0) EAZZ1W S
o] &3le] Herel 7)<%E AR A (descriptve statistics)S £33+ zF WHelol 34 (mean)

2!
¥} 3% F¥ A (standard deviation)E AFEsIR o, FA A W vy 2o

I

@O 71=A83 AeAge] gt gh, A7) gho] Apo]HF L o] AN ESAH AT A
(two-way repeated measures ANOVA)S A A&t}

@ A3 AFHF AT Hd ke AZolE Hlusty] fE SHIER AT
(independent f-test) 48 o, ALA AR A f2 st 2po]7F YER=

Holo FRARAM (gnalysis of covariance ANCOVA)S AR&3te] AWl S

5 A 3 A T
@ Aot o Wass 1| 9] H-sxE 5 (paired ftest) XS ARSI
=

@ R 249 TAA Foas(pe 062 246l
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O #= o3 (Left grip strength)
1=

doly ZEay A8 e YAnEta uAY £GH5 32

R

B\

obe] w3

of gt Ay}= <Table 9>, <Table 10>, <Figure 2>l A A3} 31t}

Table 9. Descriptive statistics of left grip strength by measurement trial (kg)

Group Pre Post Total
BP 4351+5.38 46.41+8.12 44.96+6.87
TP 39.63+7.29 41.36+7.10 40.49+7.06

Total 41.57+6.55 43.88+7.87 45.22+7.08

BP, block periodization, TP, traditional periodization.

Table 10. The result of two-way repeated ANOVA for left grip strength

Variable SS df MS F D s B
Between Subject
Group 199.362 1 199.362  2.232 153 110 293
Error 1608.063 18 89.337
Within Subject
Period 53.592 1 53592  5.306 033 228 o87
GroupxPeriod 3.422 1 3.422 339 568 018 086
Error 181.801 18 10.100

8% 2705 Edoly ZEadel we FYA LR 45 ofe el vhehd

= L

Bty =AY 7S <Table 9> AAtASH, <Table 10>& = ot o ¥

R = LI

s7F SAHe® A7t d=AE ot ] flste]l Hd b 29lo] Sl o]ty

ol& HolA FROU[F(1,18)=2.232, p=153], ZFAA7] Fto] wE WA= FA
Ao g frolg Afol7b YEFS T F(1,18)=5.306, p=.033]. ¥ [k} ZFGA[7]el] w
2 d2AE el w7 Aok yEhA ekt F(1,18)=.339, p=.568].

% ot e SYRE AFENoR Aw g vud 4, Efeld T



Ol

s 48

F71 A 05 (1353, p=777)%F 85 (1479, p=.368)°ll A Z}ol7} HERA
ottt 2ga Jd Wl ®sE FAHoE AHEY] A gExE AT
AA S A3 BP et #FEotE A 52 44.96+6.87(kg)olH, BAAHOR F9
& ol 7} et (i=-1.577, p=.027). TP Aol A= 40.49+7.06(kg) o2 o] 3 2}
o] 7} YEbtH(=-2.291, p=.001).
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Figure 2. Comparison of left grip strength
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@ $= <9 (Right grip strength)

doly Zzag Agol W dusely Ay 945 $3 o ws

lu

of th3t A3} <Table 11>, <Table 12>, <Figure 3>°l| A A3} %t}

Table 11. Descriptive statistics of right grip strength by measurement trial (kg)

Group Pre Post Total
BP 45.15+4.59 57.92+7.87 46.53+6.43
TP 43.26+8.50 44.16£8.27 43.71+8.17

Total 44.20+6.72 46.04+8.09 45.12+7.35

BP, block periodization, TP, traditional periodization.

Table 12. The result of two-way repeated ANOVA for right grip strength

Variable SS df MS F 2 o B
Between Subject
Group 79.806 1 79.806 Ny 390 041 133
Error 1849909 18 102.773
Within Subject
Period 33.672 1 33672  3.684 071 170 443
Groupx*Period 8.742 1 8.742 956 641 050 153
Error 164.521 18 9.140

8% 7708 Edold ZRadel met SPA/EE $5 oo WstE e
Fitdh RFAAe] gh> <Table 11> AAlsHow, <Table 12>+ 3 <<
WEE BAMCE Aolst YEAS Fohws] fAstel Aw b £elo] Y oA

<Table 12>9] o] WtEZA A 235 i, Jd HFA,18)=777, p=.390],
A7 HF(1,18)=3.684, p=071], HA&3} ZHZA7 wE 4548 &3
[F(1,18)=.956, p=641] A= g 2bo]7F YEbA] 9kt

- 44 -
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Figure 3. Comparison of right grip strength
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@ w3 (Back strength)
Efeold Z2af A& wE gxusstu A Fda5e wdy Wt

)8k A3l <Table 13>, <Table 14>, <Figure 4>° #|A] 3} t}.

Table 13. Descriptive statistics of back strength by measurement trial (kg)

Group Pre Post Total
BP 140.80+19.75 151.50+14.21 146.15+17.62
TP 119.20+£18.94 117.89+20.25 118.54+19.62
Total 130.00+21.85 134.69+24.23 132.34+20.83

BP, block periodization’ TP, traditional periodization.

Table 14. The result of two-way repeated ANOVA for back strength

Variable SS df MS F D o B
Between Subject
Group 7620.360 1 7620.360 11.690  .003 394 898
Error 11733465 18 651.859
Within Subject
Period 220.430 1 220.430  7.634 013 298 743
GroupxPeriod  360.600 1 360.600 12489  .002 410 916
Error 519.724 18 28.874
E5 #7138t Egeold ZEafd we} SAHAZER w2 ¥stE YEhd %

w3 FEAAE FH2 <Table 13>l A|A8FA W, <Table 14>= w25 €] W37}

TAHLE Apol7k Q=AE Lot T] Hste] Hd T ajle] gl odMtESAE

= Fod Aozt YElSTHA(1,18)=12.489, p=.002].
Mzee) Pu 2 WakE PAYoR AWRy] AN SPEE ASEAL A4
st Ay Edoly 2SS HE357] A 0FA

O (22496, p=052), Z=2IH < 85 A& F A FTelM= FoF Aolrt e

rlr
Ho
lo,
ro
b
o,
N

X

=



W oH(24.295, p=.002).

a3 Ho ) WskE AE Ry AEiA gExE AFEAS AT BP
o] Wi V)52 146.156+17.62(kg)olH, EAA o®E gk Ao]7b vpERS
(£=-3941, p=001). TP Fee] A% 11854+19.62(kg) o= EAH o2 Fola zto]7}
e TH( =641, p=.001).

Aoz B u <Figure 4>+ &% F
g S4715S Jd 2 AP ghol thEu o3 Aol yEhA] agtom, 8

FF AR elA vzele] S48 BP 49e 371 TP 4w ez veyd,

718 Efolyd Z=ad A8ty Ao

160- [
g - - b
£ 140- i3
-
- ]
@ 120- AR e ——e @ TP
o
m
0 o

100- 1

& dg}

Figure 4. Comparison of back strength
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O SIwder7] (Sit-up )

Edold Zzaq Agd WE dAREGm wAY F9a5

R

>ﬂ9

O
[o
N
~

H3lo] th3k Ay <Table 15>, <Table 16>, <Figure 5>°l| A A3} it}

Table 15. Descriptive statistics of sit-up by measurement trial (N/60sec)

Group Pre Post Total
BP 55.845.6 64.4+2.8 60.10+6.13
TP 53.6+11.7 54.6£7.0 54.10£9.40

Total 54.70+9.00 59.50+7.20 57.10+7.93

BP, block periodization, TP, traditional periodization.

Table 16. The result of two-way repeated ANOVA for sit-up

Variable SS df MS F D n° B
Between Subject
Group 360.000 1 360.000 4.110 .058 186 A84

Error 1576.600 18 87.589
Within Subject

Period 230.400 1 230.400 9.294 .007 341 822
GroupxPeriod 144.400 1 144400 5.825 027 244 627
FError 466.200 18 24.789




<Table 16>¢] o|dWtEZHEAEA AaS B, FJd bo] webA [k A
olE HolA FROUF(1,18)=4.110, p=.058], FAA7] Fto] wE WA= FA
Ao folgh o7k YERETH F(1,18)=9.294, p=007]. EgF, ez SHA 7] el wf
< AeAE 2R Fod Abol7t vEbstHA(1,18)=5.825, p=.027].

sleder)zle] A 3t WEkE FAdqeR 9] feM SHREE AlTEA
Edold Z2ads A&ty A 05l = Fold Apol7h ye
Al RO (=683, p=512), ZE2IAHE 8

fo

olm AP RTE ARFo] 15% FTtstd o, BAIA R Fojg Aolzk YEREA Sk
th(=-5.156, p=.326). TP Hete] Hit7]| =& 5410:9.40(3/60%) .2 23 o] 7}
UERSTH( =374, p=.024).

AAAoz & o, <Figure 5>ollA &5 F7]3F Edold z219 A&7 d 3
BYo7)9 FA7I5S AW ke AP g thEy fod Kol YERA] Fge
m 8F Fol W2 Hok el A AR A F etk BP fwe] skl

70-
m
$  60-
o
3
<
o
3 504 }
< |
40 :
[} X
Q’K Qo‘)

Figure 5. Comparison of sit-up
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olr 7] fJal AR e EolH I E

@O A A2 E=olH 7] (Sargent jump)
Efoly Z2ad) A& wE dxuseu dAg FFHAFe] Azt =olH ]

o] W3lo] thd A= <Table 17>, <Table 18>, <Figure 6> A A3}]

Table 17. Descriptive statistics of sargent jump by measurement trial (cm)

Group Pre Post Total
BP 55.1+4.5 59.6+5.6 57.35+5.41
TP 57.6%5.2 56.9+5.6 57.25%5.31

Total 56.35+4.90 58.25+5.64 57.30+5.31

BP, block periodization; TP, traditional periodization.

Table 18. The result of two-way repeated ANOVA for sargent jump

Variable SS df MS F D o B
Between Subject
Group 100 1 100 002 963 .000 050
Error 823.300 18 45.739
Within Subject
Period 36.100 1 36.100  3.793 067 174 454
GroupxPeriod 67.600 1 67.600  7.103 016 3283 713
Error 171.300 18 9.517

L2 F7)8 Edfold Zzadd wel A 7EE Az EolH e WS

zolw7le] Wask FAMCE Folk YEAS Tohws] fshel A 2 29le]
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<Table 18>9] o]YutEZAEEA AnS wy Ao 7HA1,18)=.002, p=.963]
S 7re]l mE WM E AR fod Aolzp vEhuA ekgktt
[F(1,18)=3.793, p=.067]. A Jt3} ZSAGA7]] w2 3528 gielA= frofd
2Fo] 7} yERETH £(1,18)=7.103, p=.016].

AR Fols 7ol e 7k WMstE FAA R AWny] e SHEE AT A
S AAG A, Edold ZEIOAS HEty] A-FolA frefg Aolzb YERA
otk SHARE e RE AT EACE Jo U Wsks A9E Ay, BP Jv9 A
Al Eolw ] Hit 712 57.35+541(cm)ol W, AbA R AFo 8% F7bekdlal &
AR ZE fFold Aol7F YeElStH=-3.602, p=.020). TP HolA= Hit 7]50]
57.25+531(cm) & & o] gk ko] 7h vEbA] 2 9kth(i=-.467, p=.054).

AAA o2 2w <Figure 6>14 B2 F7)3 Efolyd Z2a#e A8&357)
A AR =olH 7] 7IEA TP Fwro] %1 BP I UtA FAHHU2Y, 8F
ol 4% BP Hde] T7kekdal, TP Jeke Aa=z vEyth

b

65
‘E -
=
= .
e 39'. 1
'=
7y P
- .
@ o
2 554
4+ J
7]
50. III
7]
&

Figure 6. Comparison of sargent jump
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=
T
Fo AYE WAY $IHFEY] WHAY Aol B oknr] 3} Aelt 2w

@D Abel= 2~ ¥I(Side step test)
Efoly Z2ad AL mE FAasTw @AY FPAFY Atolm AF 9]

H3slo] thd A= <Table 19>, <Table 20>, <Figure 7>l AX &%

Table 19. Descriptive statistics of side step test by measurement trial (N/20sec)

Group Pre Post Total
BP 44.0+2.9 475%3.0 45.75+3.40
TP 39.8+5.5 38.6+4.6 39.20+4.96

Total 41.90+4.77 43.05+5.94 42.47+4.76

BP, block periodization, TP, traditional periodization.

Table 20. The result of two—way repeated ANOVA for side step test

Variable SS df MS F D o B
Between Subject
Group 429.025 1 429.025 15.400 001 461 960
Error 501.450 18 27.858
Within Subject
Period 13.225 1 13.225  2.000 174 100 268
Groupx*Period 55.225 1 55.225  8.350 010 317 780
Error 119.050 18 6.614

N
H‘
[m
vy
s
ol
&l
ftl
[
)
2,
=)
Au)
B\
ox
>,
N
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frtl
>
o
Iy
[
i)
1o
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Lot
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o
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ufht

<Table 20>9] o|IWHEZARAEN A0E v, ¢ 2k Wby fold ol
7F vebg e [F(1,18)=15.400, p=.001], S8A17] 7to] wE Wgoe FAAo=
o3k zpol7b YEbA] 2R F(1,18)=2.000, p=174]. 2} FAd3t SH A7)
A& gtell A= frol g 2ol 7k ekt A(1,18)=8.350, p=.010].

Aol= ~glel A 3 WsE FAMoR AWy 98 SUEE 4

_ﬁ_
u}

rlru

—_—

AAEE A, Edold ZRIOS AE8t7] A 0FdAME fFold Aelrt
ook o LH (1,978, p=.079), £33 ToA= AY 7§98 Ho)st
YEFSETH=5.149, p=.001). =gt Fot Ul WsE AHR7] 9 dsixd Asi
e At BP Jthe] Alol= ~Ele] it 7] 2& 4575£340(3]/20%) 0.7 A}
AR ARl 7% F7betAa, FAASEE fodt Zpolrt YERSTHE=-4.672,
p=030). TP HwolAE 39.20£4.96(3]/20%) 02 F<93 o7} YepA] ekdth
(=831, p=427).

l Kl
LI
i)
o
%)
N
JZi

AAH o2 B o <Figure 7>°lA &5 F7|3 Efold Z2a3 #&35}17]

Aol= 2He] ZR7]Ee A rol thEu fel@ Aol veniA o

2

AV
N
10
S
>
29
g\(

gtom 8% Fo WE AW 1 A% el BP e 37, TP e gaE
E}ut
. _ %%k
3 50_ s
o ]
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> ]
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X
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< ]

Figure 7. Comparison of side step test
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()
2l
>
r]I.
olo

Al 7F (Whole body reaction according)
a3 Ago wpE ISt gAY g5 AARESAITH A

LA

=
2])¢] W3l th3t Ay <Table 21>, <Table 22>, <Figure 8> A A3} T},

Table 21. Descriptive statistics of whole body reaction according by measurement
trial (sec)

Group Pre Post Corrected Post Total
BP .233+.036 .208+.029 .230+.007 220+.032
TP 292+.049 267+.042 245,008 279+.046

Total .262+.049 237+.046 237075 .249+,043

BP, block periodization, TP, traditional periodization.

Table 22. The result of two-way repeated ANOVA for whole body reaction

according
Variable SS df MS F D o B
Between Subject
Group 035 1 035 12.546 002 Al1 917
Error 050 18 003
Within Subject
Period 006 1 .006 27.086 001 601 998
GroupxPeriod 2.500 1 2.500 001 992 .001 050
Error .004 18 001

N
o
m
i
)
ol
[kl

- 2o mE FAHAVER AATEAITH A W)
=S yedl Hiry FFAXY e <Table 21> #AA18k on <Table 22> A

AR AZH&E) S B EAM O oJu] Qi Aolsk YEAE olus] 95t

HF(1,18)=12.546, p=.002], &7 A7 HF(1,18)=27.086, p=.001]elA] fre]gt x}o] 7}
UEtST JAad SAGA7 e AozE E3[F(1,18)=.001, p=.992]¢] Ao A
= fol® Aol 7k thehbA ekgie,
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A 0FdA= ot Zol7F YENH=-3546, p=.006) Fw4FEA](Analysis of
Covariance ANCOVA)S. 2 ALAWS FA AT T2 8F X835k Fof A
© A 2 Fos Aol 7t YERG T E-3.645, p=.002).

4w Yol A vlw & ATe 0en o BP gue] AWMgAY P /)=

rlo
N\
Do
(@]
I+
(@]
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DO
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o
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ot
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all
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(o3}

AN
Aoz {3 2ol7h e tHE6.104, p=.001). TP Aol HF 712
245+.008(1/1000%) 0.2 AbARTE Aol 8% ZAdte] ALS
FAALEE fod o]k VERETH 2872, p=.018).
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Figure 8. Comparison of whole body reaction according
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B) 5 F7Ist Z2a¥ A& nE FAA W)
22 #708 Broly ZRad AF F7)5 Edold Zraus HEa]
Fo dele B FIAFEY FAH AolE Fohwy] 98 AFEI FAAA
2% 2439
@ A 5= (Backward extension of trunk)
Edoly Z2ad Agel w2 URussta wAY Fga5e ATz W
of gt ZAy= <Table 23>, <Table 24>, <Figure 9>l A A3}
Table 23. Descriptive  statistics of backward extension of trunk by
measurement trial (cm)
Group Pre Post Total
BP 66.4+4.3 67.9+4.8 67.17+4.50
TP 59.8+6.4 60.3%5.0 60.06+5.60
Total 63.12+6.27 64.11+6.19 63.61+6.27
BP, block periodization’ TP, traditional periodization.
Table 24. The result of two-way repeated ANOVA for backward extension of trunk
Variable SS df MS F D e Véj
Between Subject
Group 504.810 1 504.810  9.838 .006 .353 343
Error 923.613 18 51.312
Within Subject
Period 9.900 1 9.900 3.897 064 178 464
GroupxPeriod 2.970 1 2.970 1.169 294 061 176
Error 45,724 18 2.540
5 F713 Edold Z2add me} SHAVIERZ AF=e HstE YEhd 3
T REAAY] g <Table 23>0l AAeF oW, <Table 24>+ A F=<] W7}t
EAMOE Aol7k QAT Fohrs] Astel A 7 2910] Y ol AWB AR
ARG ANG Aol
- 56 -



<Table 24> o] PuHBZHRAEA A5k wul, Ao ol Wby fog ol
7b Ve oW [F(1,18)=9.838, p=.006)], ZAHA7] 7te] mE Wse| M= A ow
93 Zol7h vebbA] S THA(1,18)=3.897, p=.064]. 3 Hky} A7)0 u}

B AE B M Fo8 Aol 7b YEuAl 2 b F(1,18)=1.169, p=.294].
AF=Ze JAek 1k ®stE FAHoRE dHRY] A SHEE glsiAls AA
Ay, Efold 23S AL87] A 0FAA= Foe Aoyt yEhyA] &%k
O (2696 p=.093), T2 WS 8F AEe FoAAE FJot 1 {Fog zpol7} e
4] ek Qkth(=3.474, p=624).

3 Jd W ¥stE AET] 98N dSxE AT EAS AAE YT BP A
o AT F HF 7L 67.17+450(cm) &2 AL BT AL A 29 F7hete], EA A
o7 folg o]t VERTHE-2479 p=001). TP Fekell A% 60.06+5.60(cm) 2. &
AP ETE AFSol A 0.8% F7tete], SAIA SRR % Atol7t YERSTH(E-.567,
p=001).

B2 73 Efoly ZRad A& WE HITF 1Y I <Figure 9>3
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Figure 9. Comparison of backward extension of trunk
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@ ##FAA A= (Sitting trunk)
w2 g gAY FgdFe] FRA A=

Edoly T2y Aol 5

H3to] gl Ay <Table 25>, <Table 26>, <Figure 10>l #| A&} t}.

Table 25. Descriptive statistics of sitting trunk by measurement trial (cm)

Group Pre Post Total
BP 22.8+6.6 23.4%5.4 23.13+5.87
TP 18.8+84 20.1£7.1 19.43+7.76

Total 20.79+7.66 21.76+6.53 21.27£6.95

BP, block periodization’ TP, traditional periodization.

Table 26. The result of two-way repeated ANOVA for sitting trunk

Variable SS df MS Va D 0’ Jé;
Between Subject
Group 136.900 1 136900 1416 250 073  .203

Error 1740.144 18 96.675
Within Subject

9.409 1 90409 3296  .086 155 405

Period
GroupxPeriod 1.225 1 1.225 429 521 023 095
Error 51.386 18 2.855

o]d 2o me} SAAVHEE AN = WstE YE
2 <Table 25> #|A3F 0™, <Table 26>+ A A=

W At EEAAY ghe
o Mest AR Holk dEAE elus] Slskel W 3k £910] U= ol9)

= A7) 7HF(1,18)=3.296, P=.086], L] v} =4
N %= frolgh o] 7F YEpbA] e kv F(1,18)=.429, P=521].
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Figure 10. Comparison of sitting trunk
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dold Zeadl Agol e YARETRNL WA FIHFY gL FBA

3= <Table 27>, <Table 28>, <Figure 11>l A A3} 3t}

X
Lo
rE
L)
2
=
ot
i}

Table 27. Descriptive statistics of one leg standing with eyes closed by
measurement trial (sec)

Group Pre Post Total
BP 18.4+8.1 30.2+19.8 24.30+15.93
TP 30.1£124 31.3£13.0 30.72+12.38

Total 24.23+11.86 21.76+6.53 25.25+11.67

BP, block periodization; TP, traditional periodization.

Table 28. The result of two-way repeated ANOVA for one leg standing with
eyes closed

Variable SS df MS F D n° e
Between Subject
Group 412.100 1 412,100  1.423 248 073 204
Error 5213.358 18 289.631
Within Subject
Period 425.039 1 425.039  4.188 056 189 491
GroupxPeriod  276.623 1 216.623  2.726 116 132 346
Error 1826810 18 101.489

B2 773 Ee

Vel

Jold 2o wel FAAVEE T4 AT WslE
et w3 Ao e <Table 27> A A8t 01, <Table 28>+ ¥7+ 11

uasle WEt BAHCE Aolh QAT olms] fekel Ay b 89l

_60_



= A7) HF(1,18)=4.188, p=056] 18, Fetzt ZAHA 7o wE Fags g3
[F(1,18)=2.726, p=116]°1A] B frel & o7k YA ottt

=
FRI WAV PR 2 WE PACE Auns] AN SRR MFE

>,
tlo
1t
>,
o
i,
B
ut
é
[

A 2a3& AJg37] A 07(£1.194, p=429)9F T2
s 87 A& F BT Jok 1 Folgk zo|7h GERUA ek hrH(=1.156, p=.301).

T Jo i WstE A9 faA dexE flswAs AAssth BP Hd
o il AT Hit /2L 2430£1593(F) 02 APA R ALFOl 64% F7)
SAA T, FAALEE o Aol7t VERUAL e UvhH(=-1.867, p=602). TP A
ol A= 30.72412.38(%) 08 ALHRTE ALSe| 4% ZF7laton, EAF o RE f
o1gk Aol 7F YEbRTH(=-1.432, p=.001).

AAHew & o, <Figure 11>el4 &5 F7]3 Edlold Z=ad #8817 d At
kel A FholA TP Fwhe] BP Awtrt} o w7ta A7 S silon, Edold

Zeads 483 8F 5 BP o]l TP Hute] Hatgta} vid FA= At
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Figure 11. Comparison of one leg standing with eyes closed
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DO FA2(60°/sec) A 3E (Absolute value of left extensor)
Efolyd =2 A& mE IxusTu gAY FIHAFY AL Ak

Wslo] tf3k A3+ <Table 29>, <Table 30>, <Figure 12>°l #|A] 3} t}.

Table 29. Descriptive statistics of absolute value of left extensor by
measurement trial (N-m)

Group Pre Post Total
BP 274.0+26.7 307.0+24.0 290.50+29.97
TP 269.6+34.3 269.8+28.0 269.70+30.47
Total 271.80+£29.99 288.40+31.78 280.10+30.55

BP, block periodization’ TP, traditional periodization.

Table 30. The result of two-way repeated ANOVA for absolute value of left
extensor at 60°/sec

Variable SS df MS F D n B
Between Subject
Group 4326.400 1 4326.400  3.100 095 147 385
Error 25117.200 18 1395.400
Within Subject
Period 2755.600 1 2755.600 11.932 003 399 904

GroupxPeriod  2689.600 2689.600 11.647 003 393 897
Error 4156.800 18 230.933

—
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p=09%], A7l ztol wE WItM= FAHCE Fo7 Aolrh YERNL
[F(1,18)=11.932, p=.003]. =3 JF} SHA 7|0 wE F5E SRR Fogt

Aol 7h LHERETHA(118)=11647, p=003]. A1 Arigtel A% 2+ WsE FAAC
2 AE7] Jeq SPEE AEEAL AN A Edod Tuads 48

&7 A 0FolHE FoF 8
F A4 T Aw 1 FoA3 Aol 7t YERETHE3186, p=028). E3 Fw )
HEE A9E7] A SRR AFEAL AN BP deke Al Ay

gg
)
o,
N
N
i
uj
i
X
&2
50
*
(\r
w
w
(8]
i)
—
[@)]
=
[l
fr
I
i)
o

& FH 7152 29050+29.97(N-m)o] ™, AP R ARl 12% S7tste], BAIH o=
T FY3 2ol 7t YERTHE-10.168, p=.001). TP Heto] A% 269.70+30.47(N-m) 2.
2 AR AL A g W §la, SAYeRE {23 Zolrf yEhA] &9k

H:l

(£-0.22, p=070). AAA & & uj <Figure 12>l &5 F7|3} Ed oy
el A= Aok 7k 16%9] 2ol oy, E ol

o
g ZRad 4§ 8% T mE AW 1 347180 137%2 F7he] Eo| AR
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left extensor at 60°/sec (N+m)
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Figure 12. Absolute value of left extensor at 60°/sec

&

_64_




@ #FHA = A gk (Relative value of left extensor)
Edolyd =23l A&d wE I gAY FIHAGF A2 g

W slo] )3t A3} <Table 31>, <Table 32>, <Figure 13> #|A|3}3]t}.

Table 31. Descriptive statistics of relative value of left extensor by measurement
trial (2%6BW)

Group Pre Post Total
BP 198.5+25.9 222.6£25.2 210.40+27.83
TP 185.7+£21.6 192.1£30.6 188.90+26.03
Total 191.95+24.12 207.35+31.44 199.65+27.35

BP, block periodization, TP, traditional periodization.

Table 32. The result of two-way repeated ANOVA for relative value ofleft
extensor at 60°/sec

Variable SS df MS F D n B
Between Subject
Group 4622.500 1 4622.500  3.706 070 171 445
Error 22451.600 18 1247.311
Within Subject
Period 22371.600 1 2371.600 21.698 001 D47 993
GroupxPeriod  810.000 1 810.000  7.411 014 292 731
Error 1967400 18 109.300

8% 7708 Edold Zeadel wet SPA/EE HA2 Fhgkel WeE
Bhd Wt d TEWEAe ghe <Table 31>0] Ao, <Table 32>% #47
Aeigte]l WEt BAMOR Fo] QA Tohws] dAste] Aw 7 adlo] g
UNBZATAEH S A G Apoth,

<Table 32>9] ol AWRZ AL AE WA, o ho] mebd Feld Aol

7F WEbAl ko[ F(1,18)=3.706, p=.070], SAA7] Tt wE Wl = F
o7 frolgh atol7k VYEFHTHA(1,18)=21.698, p=.001]. 1ejar H 3} FHA| 7]
e Aehg Aol M= o’k Abol7F e HHA(L,18)=7.411, p=.014].

A2 ugtel g9 7 Aas FARoR A N SURE HERAS
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ffm
(K

dojd =g

tlo

A43l7] A 0F(£1.170, p=978)9F ALFoll = =
Ak 7F frolsk Apol 7k VPR G9kTh(£=2.433, p=.310).

T A U wsts Ayny] YA gexE ASEAS A% BP e
A2 A FiE71ES 21040£27.83(%BW) 0.2 AbA BT AbSol 12% ekl o
o, BAHoR Fodt o7} YElHtH(~-8994, p=.001). TP FwelH % Ht7] 50
188.90+26.03(%BW) 2. & ALH KT ASo] 34% F7lsto] BAHoRE §9o3 xjo]7}
ek th(=-1.061, p=.007).

AAHoR B W, B2 775 Edeld Zeag HAgey] A AN A

—{H

SANES AT F 68%Y Aol on, Efeld T2 A& 8F Fo wE
o 7k 2A 7 2o] 158%F F7te] Fo] AbART} 9% zpol7t UENGS S <Figure

13> A gkl 4= 9l
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Figure 13. Relative value of left extensor at 60°/sec
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(2) B 7713t Z22a9 A8 wE s3d 554 g He A

8% 775 2oy Zeads A% 718 =deld ZTRade A§as] A
Fo dele WAy FAAFEY S84 554 =YL dojur] e FE2

(60°/sec)e] Adlgkat Aojgks A
O = ddgk (Absolute value of left flexor)
Egoly Zgad AHgo wE dxusstn vAg FHFe FF Aot

W 3lo] o3k Ay <Table 33>, <Table 34>, <Figure 14>l A A3}t

Table 33. Descriptive statistics of absolute value of left flexor by measurement

trial (N'm)
Group Pre Post Total
BP 153.3+21.5 170.6+18.4 161.95+21.42
TP 151.0+22.4 158.7£31.0 154.85+26.61
Total 152.15+21.42 164.65+25.54 158.40+31.0

BP, block periodization’ TP, traditional periodization.

Table 34. The result of two-way repeated ANOVA for absolute value of left
flexor at 60°/sec

Variable SS df MS F D s B
Between Subject
Group 504.100 1 504.100 538 A73 029 107
Error 16860.500 18 936.694
Within Subject
Period 1562.500 1 1562.500  7.976 011 307 761
GroupxPeriod  230.400 1 230.400  1.176 292 061 177
Error 3526.100 18 195.894

%
B ot AR g <Table 33> AA|stH o™, <Table 34>+ FH=*

b A=AE Lotry] ffsto] Hd F 2<lo] 3

i)
=
=
lo,
E
ot
N
ot
X,
)
(o
fitl
>
o,
N
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<Table 33>9] o] AWMEZHFTARA ANRE BA Huk hol wehba] ok xfo
7F WGERA] ek o m[/(1,18)=538, p=473], S A7) ztol wE ®sl= SAHoR
o8 2ol 7b e A(1,18)=7.976, p=011]. E£3 FAdat ZAGA 7|0 ©E 43

A Aol AL FF Aolsk hehb RECHALI-LIT, p-292]
A2 A0ge 49 0 AT TAYOR Avns] ANA SYRL A3

ShiA
1%

2aHE A&7 A 0F(£.229, p=589), TE2I1HWE
8% A48 FAE BT P 2 ol @ Aol7h vehbA @erh(=1.044, p=114)

ul o}
BPAWY o AUz Het 7128 161.95+21.42(N'm) o2 AP BT Ao 11%
TAACEE fofg Apol7h YERWTH=-3.224, p=.042). TP F oA
T 154.85£26.61(N'm) .2 ALA BT AFSo]| 5% Z71sle], BAA =T #2923 A
o] 7} YEbStH(=-1.094, p=.025).
AAA o & w &5 F7|3 Edeld Z2ad A&7 d =< dojgtd
715 /T 1 AR G 15% Aol & H|zstgloy, Edelyd X2 A&
F Zo] wE Ho 7+ 2H7|Eo] 75%% F7}e] Eo] AbHBTE 6% o7t vhEL

Wars <Figure 14>14 g213 4 3]
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Figure 14. Absolute value of left flexor at 60°/sec
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@ = Az (Relative value of left flexor)

Edold zzad A& mE dALeSn Ay FIdee] A= Ak

H3}to] el Ay <Table 35>, <Table 36>, <Figure 15> #| A&} t}.

Table 35. Descriptive statistics of relative value of left flexor by measurement
trial (2%6BW)

Group Pre Post Total
BP 110.8+16.6 123.7£16.9 117.25£17.55
TP 105.1+£20.6 113.4+27.8 109.25+24.17
Total 107.95£18.42 118.55+£22.96 113.25+20.77

BP, block periodization, TP, traditional periodization.

Table 36. The result of two-way repeated ANOVA for relative value of left
flexor at 60°/sec

Variable SS df MS F D b B
Between Subject
Group 640.000 1 640.000  .850 .369 045 141
Error 13555.500 18 753.083
Within Subject
Period 1123.600 1 1123.600  9.088 007 335 813
GroupxPeriod 52.900 1 52.900 428 521 023 095
Error 2225500 18 123.639
E5 F7)5 Edold ZEadfe wg} SAHAVER J=F g #stE
Ebl Hital ¥ g <Table 35> #A1A8k o <Table 36>& FH=

Aigre] Wl BAH R Aol7h JEAES Loty Yt Huk 7+ 29le] 9l
<Table 36>9] o] dWEZHFAEA AnE B ek 7ol wehr] {23t 2o
7F YEbgA ko v M(1,18)=.850, p=.369], A AI7] el wE WA FTAH
o7 Ho3 xtol7t Wbt A(1,18)=9.088, p=007]. &) Jet3t ZA A7)0 u}
2 45AE g o verdbA et A(1,18)=428, p=5211.
A duize A 2 wEEs pAdez Anuy] 8 SHEE SR

\= -
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Efold Zzag HE37] A 07(£.682, p=285), TEI1WS
8F A&e F BF  Fod 2olzk vERA] e ATH(~E1.003 p=.061).

T e Ul wstE A9Er] A dexl TR AAssith BP Hd
g1 & 7)12& 117.25+1755(%BW) o2 AL BT Ao 11%
stk on, FAAHCEE fofgk Aol7t Ve TH(~-3.163, p=.024). TP H el
M= 109.25£24.17(%BW) o2 AbE T AbSoll 78% F7hste], SAIA 02 #9%
zpo] 7F VERREH(=-1.451, p=.011).

AAFor B o <Figure 15>94 E£5 F7|3 Egold 213
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=
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Figure 15. Relative value of left flexor at 60°/sec
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Fo AYE @AY FPAFEY S¥E 554 wEL doln] e Sa

(60°/sec)el Ahgkat dehgke S

D A1 A3k (Absolute value of right extensor)
Efoly z2ad A& mE dAuFew FAY FIAFe A Ak

W3l sk A3bi= <Table 37>, <Table 38>, <Figure 16> A A| 3} t}.

Table 37. Descriptive statistics of absolute value of right extensor by
measurement trial (N-m)

Group Pre Post Total
BP 268.8+33.7 296.4+35.4 282.60+36.51
TP 270.2+31.7 258.5126.8 264.35+29.20
Total 269.50+31.86 277.45+36.23 273.47+22.45

BP, block periodization’ TP, traditional periodization.

Table 38. The result of two-way repeated ANOVA for absolute value of right
extensor at 60°/sec

Variable SS df MS F D n° e
Between Subject
Group 3330.625 1 3330.625 2.111 163 105 .280
Error 28395.850 18 1577.547
Within Subject
Period 632.025 1 632.025 1.315 267 068 192

GroupxPeriod — 3861.225 1 3861.225 8.033 011 309 764
Error 8652.250 18 480.681

_7’|_



o1, <Table 38>& $4l
Adighe] W7l BAHOR o7t JEAE dolry] g5k Hw 1k 29 9
= oA ESAH TN S AAIG Aol
<Table 38>¢] o]dWrEZH T4 AaE BHH, Hd HF(A,18)=2.111, p=.163],

Z4A7] gl wE WslAs BAMeZ feld Aok v e
[F(LI8)=1315, p=267. L&t Aekst S 76 e 4§ EalAE #9
gk 2ol 7k e THA(1,18)=8.033, p=.011].

G Aol Jd 1 WstE FAMoR ARy fEA SHEE ASEA

tlo

4
AAG A, Efeld Zaas AEs7] A 0F(-.092, p=793), Z2I1HS 8F
B3 FollA BT Fogk Aolrh YEREA] FRATHE=2.698, p=.390).
w3 Pk of WstE Au Ry fsiH fsRxE AT S AAsi BP A
gt Fit 7122 282.60+3651(N'm) o2 AbA R Ao 10% % 7}3)
(L, SAACRE fFo|F Hol7t UEHTH=-43.653, p=.002). TP FdolAx=
264.35+29.20(N'm) 0.2 AFHAHTE ALFo] -43% 7ZAstgon, AR fo8
ZFo] 7F WA 9k tH(£=0.933, p=.804)
AAHoZ & u <Figure 16>94 E& F7|3} Egold == #&3517] A

2~

AV
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Figure 16. Absolute value of right extensor at 60°/sec

_73_



@ $-AZ A3t (Relative value of right extensor)
Efeold Z2ad A& wE dxausstu dAY Fdd5e] A2 Aot

W slo] )3t 23} <Table 39>, <Table 40>, <Figure 17> #|A|3}3it}.

Table 39. Descriptive statistics of relative value of right extensor by
measurement trial (%BW)

Group Pre Post Total
BP 193.5+19.9 213.8£22.0 203.65+22.91
TP 187.0£25.3 184.1+31.2 185.55+27.69
Total 190.25+22.40 198.95+30.37 194.60+25.84

BP, block periodization, TP, traditional periodization.

Table 40. The result of two-way repeated ANOVA for relative value of right
extensor at 60°/sec

Variable SS df MS F D s Vej
Between Subject
Group 3276.100 1 3276.100 3.277 087 154 403
Error 17996.500 18 999.806
Within Subject
Period 756.900 1 796.900  3.059 097 145 381
GroupxPeriod  1345.600 1 1345600 5.437 032 232 D97
Error 4454.500 18 247472

1% Edoly ZEadel we FYAEE ST SR

1o,
rE
S
il
U

_74
bl Hyty FEAAY S <Table 39> A AR oW, <Table 40>+ $41

Aokl W7l AA R Aol7t AeAE dotET] fste] Hd 7+ acle] 9l

<Table 40>9] o]UWrHRZAELLEA Aas BH, A HF(1,18)=3.277, p=087],
SAAZ] bl wE WEeMRE FAHeR o Aolrb dEhA Fokt
[F(1,18)=3.059, p=097]. Leiu}t Feta}t SAHA 7)o ukd FazE For = Fof 3
zpol 7F vhebsE T [£11,18)=5.437, p=.032].

AT A A 3 wstE FAAeR AHEy] fei SHER ASEA
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S AN A, Edold ZrIaHS HE37] A 0FlAMEe FolF ze]rh Ve
A ko (=638, p=.296), TEIWS 8F A L3 T FJuk 7t A= Fo3 x}
o] 7} YEFHTH 2460, p=.041).

Lo Je W WstE AuRy] e S xE A5 EASs dAskth BP Ad
o] AT Az i 7)12S 203.65:2291(%BW) & AL HTE ALl 10% 7}
i, FAACEE FoJgh Aozt YERTHE-4332, p=.012). TP HeolA =
185.55+27.69(%BW) o2 AP H T} ARSo] - 15% 7HAstdon, A4 2E f
3k Aol 7k VERA] 9 kth(£.330, p=.112).

lo,

ST grigkel ZA71FE AW 2 A gl 34%E W@ Aolgout, Ede]
Yz A48 8F Fo wE Jd T FAHVIF] 161%=E T7H Fo] APdR
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Figure 17. Relative value of right extensor at 60°/sec
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Fo dele WAy FAAFEY S84 554 2UL dojur] e $ED

(60°/sec) ] Aozt Foizs A8t
D = A3k (Absolute value of right flexor)
Efolyd 2o Ao wE dxusdgu dAY FAdAFe] = At

WH3lo] sk A3bi= <Table 41>, <Table 42>, <Figure 18>° A A}

Table 41. Descriptive statistics of absolute value of right flexor by measurement

trial (N'm)
Group Pre Post Total
BP 147.8+21.1 164.0+£20.5 155.90+21.87
TP 141.44279 156.7+42.5 149.05+35.87
Total 144.60+24.30 160.35+32.70 152.47+28.68

BP, block periodization, TP, traditional periodization.

Table 42. The result of two-way repeated ANOVA for absolute value of right
flexor at 60°/sec

Variable SS df MS F D 1 ¥
Between Subject
Group 469.225 1 469.225 299 591 016 081
Error 28266.250 18 1570.347
Within Subject
Period 2480.625 1 2480.625 15.936 001 470 965

Group*Period 2.025 1 2.025 013 910 .001 051
Error 2801.850 18 155.658
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defgtel W7l Ao ®m Aol7h =AE dotry] fsto] FJdk 3k gcle] gl

ARSZ ot Aol7b YERUA] o™ ([F(1,18)=.299, p=591], ZHA7] Ftel A
= BAASE FoF Aol7b YERRTHA(L,18)=15936, p=.001]. A Hta FHA
A we 4EAg ERAE foF Aok vehbd FTHA1LIS-OL3,

= Adige] g 2 MskE FAHoR AT s SRR ASE
S AN A Bdold Zrade A&7 d 0FdAM = FoE Aelrt ey
A EEoVH(=587, pm113), ZRIAVES 8F ML FolA Fw BolAE folF
Apo] 7k vFEFRTH(£=.489, p=.011).

3 AT W WstE ARuT] dad dSEE ATEAS s BP A4

FE ddigh ¥ 7152 15590421.87(N'm) & & AR ETh Ao 11% F7}st
A3, TAHCRE fod Aot uUErErh=-3269, p=020). TP HeelAE
149.05+35.87(N'm) &2 AR Wtk ARFo 11% F7hste], SAMRE folg o]
7} e Th(=-2.491, p=.001).

AAH oz & u <Figure 18X &% F7]3} Efold TS A E3}7]

lo

A gEe AU F471%e A9 1 A ghol 45% Wd Aolgon, Ed

o 2y HE 8F Fol hE AW 1 FAFE 46%2 F7be] Fo] wx
AL B0 5 9
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right flexor at 60°/sec (N+m)
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@ = A a (Relative value of right flexor)

Edold Zazadg HEe wE daussu @A FdHFe] g2 gk

of gt Ay} <Table 43>, <Table 44>, <Figure 19> #| A&} it}

-{o

kil

o

Table 43. Descriptive statistics of relative value of right flexor by measurement
trial (%6BW)

Group Pre Post Total
BP 106.7£14.8 119.6+21.1 113.15£18.90
TP 98.3£22.5 112.2+£34.9 105.25+£29.43
Total 102.50+£19.03 115.90+28.28 109.20+£23.91

BP, block periodization’ TP, traditional periodization.

Table 44. The result of two-way repeated ANOVA for relative value of right
flexor at 60°/sec

Variable SS df MS F D s Vej
Between Subject
Group 624.100 1 624.100 569 461 031 110
Error 19758.300 18 1097.683
Within Subject
Period 1795.600 1 1795.600 19.013 001 D14 985
GroupxPeriod 2.500 1 2.500 .026 873 .001 053
Error 1699.900 18 94.439

F718F Egold 2Ol me} SAHAV|ER =2 Aty #EE u
Ehll W3 EFEAA e <Table 43> AA3H%o, <Table 44>+ S

Aokl W7l AA R Aol7t AeAE dotET] fste] Hd 7+ acle] 9l

AR OZ Fogh Apo]7h vehbA] ko H[F(1,18)=569, p=461], SGAI7] Fhel A=
ol gk kol 7b YEFETHA(1,18)=19.013, p=.001]. ¥ otz F7GA[7]0l
e Aoz gl s ol e Aolzk yEhbA e HHA(1,18)=.026, p=.873].

$22 dugel 49 2 wgE FAGeR 49T AN SURE A8

2
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, Edold e 8357 A 07(£.986, p=134), Z21AE

T g el M= fefgh Zpolzh vrERUFA] & TH(=575, p=.104).
v Jd ) WstE AERy] AEiA gExE AFEA S AAEAT BP
cho] - Azt Hi 71=E 113.15:1890(%BW) o2 AL BT AR 12% &
Fo8 2ol 7k YERSTH(=-3.457, p=.002). TP oA
105.25+29.43(%BW) 2.2 AL Wt} Aol 14% ZF7hste], A4 o2 §9]3F 2o
7} YEbstth(=-2.846, P=.001).

AAA oz & u <Figure 19>9A £& F7]|3} Egold 221 A &357] A
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Figure 19. Relative value of right flexor at 60°/sec
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[kl

(6) 8% 7708 zZeoad A8 me &nd 554 299 495 A

D F==218E (H:Q ratio of the left)

Edoly Zzay Ao nE BAnSa ALY £GA5e F5FLAL

AL

£o] W3t A= <Table 45>, <Table 46>, <Figure 20> #|A|3} 31t}

Table 45. Descriptive statistics of left H:Q ratio by measurement trial (%)

Group Pre Post Total
BP 56.1£6.3 55.6+5.2 55.85%5.60
TP 56.9£10.8 58.6+8.2 58.95+12.91

Total 96.50+8.66 57.1016.88 57.10+8.51

BP, block periodization’ TP, traditional periodization; H'®), hamstring quadriceps

Table 46. The result of two-way repeated ANOVA for H:Q ratio of the left

Variable SS df MS F D o B
Between Subject
Group 36.100 1 36.100 390 540 021 091
Error 1667.300 18 92.628
Within Subject
Period 3.600 1 3.600 .106 749 .006 061
Groupx*Period 12.100 1 12.100 355 559 019 087
Error 613.300 18 34.072

H'Q, hamstring-quadriceps
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Figure 20. Comparison of H:Q ratio of the left
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S

>

5=
o
&) th3t A= <Table 47>, <Table 48>, <Figure 21>°l| #|A] &}t

H| & (H:Q ratio of the right)

toay Age] BE YAnEE B £94%50 $E2TADY)

lu

_—

'

[

Table 47. Descriptive statistics of right H:Q ratio by measurement trial (%)

Group Pre Post Total
BP 55.215.6 55.7+6.6 55.4516.00
TP 52.2+7.6 61.0£15.1 56.60+12.49

Total 53.70+6.69 58.35+11.69 56.02+9.21

BP, block periodization, TP, traditional periodization, H'Q, hamstring quadriceps.

Table 48. The result of two-way repeated ANOVA for H:Q ratio of the right

Variable SS df MS F D o B
Between Subject
Group 13.225 1 13.225 .088 770 005 059
Error 2702250 18 150.125
Within Subject
Period 216.225 1 216.225  6.937 017 218 702
GroupxPeriod  172.225 1 172.225 5525 030 235 604
Error 561.050 18 31.169

H:Q, hamstring quadriceps

=5 7713 Edeld Z2add met SAANVERE a2l & HEE
Uebd ity wEAAEe] 32 <Table 47> A|A8t¢loH, <Table 48>% 5=
Al g Wshrh FAH o R Aol7t SleAE dotry] 9ol w1 8.9l
e Ol YNEZHEAEA S AT Aot

<Table 48> o] YWEHZHLAEA A3E Byl Hd el w2 A= 5

Aoz Folat zol7h vebA] ekgkov[F(1,18)=.088, p=.770], ZAHA7] ZrolA
E EAHez Foa Aot et A(1,18)-6937, p~017). g1 Pes} &
N7el e FEe FadAE foleh 2Fol 7t LhebttH A(L18)=5525, p=.030].

9 3 WEE PAMeR Avny) dd4 SURE AF

o
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AL AN 4, Edeld Zaafe H837] A 07 AW lAE fod
Apol7b WERUA] @9k oH(#1.002, p=568), Z=aWE 8F A& F A A
= frelgk ake] 7k YERRTH(=-1.015, p=.050).

283 Je W WstE AR Ry EA e EE AFEAS AT BP Jd
o] $ESFIATHE Hit 7|5 5545+6.00(%) o2 28 Aol 7F LFERTH 395,
p=006). TP Rl A& 56.60£12.49(%) 0.2 93k 2}o]7} vrebstth(£-2.670, p=.009).

E2 F7)3} Efolyd TR AL @E $SFIAIHE 1Y 2= <Figure

80 -
*
< .
= 701
[s)
3 .
S 60 S B
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Figure 21. Comparison of H:Q ratio of the right
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D Al+z}-$-9] (Bilateral balance ratio of extensors)
Efoly Z2as] Ao wE AT dAZ AT AEeHE

=24 A= <Table 49>, <Table 50>, <Figure 22>°l #|A]3} %t}

Table 49. Descriptive statistics of bilateral balance ratio of extensors by
measurement trial (%)

Group Pre Post Total
BP 5.7t45 7249 6.45+4.65
TP 79+2.9 7.0+6.4 7.45+4.85

Total 6.80+£3.84 7.10+5.55 6.95+4.72

BP, block periodization, TP, traditional periodization.

Table 50. The result of two-way repeated ANOVA for bilateral balance ratio of

extensors
Variable SS df MS F D 1 ¥
Between Subject
Group 11.599 1 11.599 D54 466 .030 109
Error 376.868 18 20.937
Within Subject
Period 676 1 676 .026 373 .001 .053
GroupxPeriod 16.307 1 16.307 .634 436 034 117
FError 463.140 18 25.730
B 773 Edoly Zeadel ueh FHAER A2ALu & WEE
Bl For 3y FFEAAS S <Table 49> A A8t oH, <Table 50> AlZ#-9

W] WMEt BAHOR Aolrk AEAE Tohry] Slshe] W 3 alo Y

_85_



le 50>¢] o] YWFEZAHFLAEA AAE B, Jo HF1,18)=554, p=.466],

= A17] ZHF(1,18)=.026, p=873], 18] i} SAHA 7o mE s 28 g3

o8 2ol 7k yrEbubA]l ek SkTHA(1,18)=.634, p=.436].

F713F Edlold Z2a¥ AHEo w2 AZFHHE 1Y Z= <Figure 22>

o
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2 ] 0 T Trmrmeeiaaald, -8 BP
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Figure 22. Comparison of bilateral balance ratio of extensors
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@ =-39-9](Bilateral balance ratio of flexor)
Edolyd 2l Ao mE Fxusstu dAY FIdHAFY S350

=2 A= <Table 51>, <Table 52>, <Figure 23>°l| #|*]3}%it}.

Table 51. Descriptive statistics of bilateral balance ratio of flexors by
measurement trial (%)

Group Pre Post Total
BP 7.6£5.0 7.8%5.1 7.70£4.87
TP 5.4+5.7 8.7+4.2 7.05+5.13

Total 6.50£5.31 8.25+4.52 7.37+4.95

BP, block periodization’ TP, traditional periodization.

Table 52. The result of two-way repeated ANOVA for bilateral balance ratio of

flexors
Variable SS df MS F 2 o B
Between Subject
Group 3.770 1 3.770 108 746 .006 061
Error 629.598 18 34.978
Within Subject
Period 31.898 1 31.898  2.013 173 101 269
GroupxPeriod 22.922 1 22922  1.446 245 074 207
Error 285.266 18 15.848

N
St
|m
o

T ol ZEIa wgl FAHAVER FIF3H & BstE U
el H#y FFEARY S <Table 51>0 A|A8tY 01, <Table 52> FZFH-$-
!

Ao Aozt QA Fohn] fekel A 7 ool Qi

<Table 52>¢] o] AWHEZHFLIEAN Aos B ok IHF(1,18)=108,

|\

746,

D=.
Z- A7) ZHF1,18)=2.013, p=.173], 18] Ho7} ZHA 7o w2 Hs2E& §7)
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bilateral balance ratio of flexor (%)
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Figure 23. Comparison of bilateral balance ratio of flexors
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O Huv9 Azt (Absolute value of peak power)
Edolyd =23 A& mE IAuTTu GAY FIAFY Hame] d

zr W3l thek A= <Table 53>, <Table 54>, <Figure 24>°l #|A] &},

Table 53. Descriptive statistics of absolute value of peak power by measurement

trial (W)
Group Pre Post Total
BP T44.1+1687 802.0£155.5 773.03£160.72
TP 531.4+144.0 631.8+1639 606.61+154.94
Total 662.74+173.98 716.90+180.56 689.82+167.55

BP, block periodization’ TP, traditional periodization.

Table 54. The result of two-way repeated ANOVA for absolute value of peak

power
Variable SS df MS F D o B
Between Subject
Group 276972.806 1 276972.806  5.542 .030 235 605
FError 899523.629 18 49973.535
Within Subject
Period 29338.472 1 29338472 29432  .001 621 999
GroupxPeriod 140.250 1 140.250 141 21 .008 065
Error 17942.772 18 996.821
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B5 F713 Edeld zZradd wet SAHAVIEE Huge ddighe] WstE
Vet i EFAAY] 3He <Table 53>0] AA8% o1, <Table 54>+ Z 13}
9 Adigte] Wyt BAHCR Aolrt AeAE dolrny] Yo
AE o] AWNEZAHTATA S A AFo|t}. <Table 54>9] o] YRHEFHEAHE
A ARE B2y, Ad o] wE WBHA(1,18)=542, p=.03019+ SAHA7] Ztelo mF

o8 2ol 7b vebsTHA(1,18)=29.432, p=.001]. 3 Hekz} =A A7)
e dE g el A= frolek xpol7t VFERUA] FSITHA(L,18)=141, p=721].
Huske] Adigre] Je 2 wsE FAHeR Auny] 9 SHEE flow

Edold Zzae H887] A 0FAAE Fo8 Holst

r\i
ko
ro,
©

UA] ko (22319, p=644), TR NS 8F ALs T Fuk 7ho A= fosk A
o] 7} Ve TH(=2.900, p=.018).
T g W wEks AuET] feA dSEE AsEA S AAskit BP Ad

R, FAHSEE Fo3 Aol7b YERETHE-4707, p=.001). TP oA =
1606.61£154.94(W) 0.2 APARLE AFFo] 86% Z7hete], BAHORE f23 2po|7}
UERITH=-3.206, p=.001).

Aoz B uw, <Figure 24> A £ F7]3 Edold Zzad &3] A
Haoke] ddighe] SA7I5S A F AR gre] 2% zbol7t YEREE I, Ed ey

Zead A4 8% Fol B Aw 1 247SAE 27%2 5719 Fo] H%EF A
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Figure 24. Comparison absolute value of peak power
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@ FHuue] Azt (Relative value of peak power)
A AL mE IxuFstu dA FdA5e Huay g

a1
7 Walo] hd Ay <Table 55>, <Table 56>, <Figure 25>°| #| A&}t

Table 55. Descriptive statistics of relative value of peak power by measurement

trial (W/kg)

Group Pre Post Total
BP 10.2£1.7 11.0£1.5 10.57+1.61
TP 8.4+2.0 8.8+2.1 8.61+2.02

Total 9.29+2.04 9.90+2.08 9.59+1.93

BP, block periodization’ TP, traditional periodization.

Table 56. The result of two-way repeated ANOVA for relative value of peak

power
Variable SS df MS F 2 o B
Between Subject
Group 38.416 1 38416 5741 028 242 621
Error 120.453 18 6.692
Within Subject
Period 3.721 1 3.721  21.938 001 549 993
GroupxPeriod 256 1 .256 1.509 235 077 214
Error 3.063 18 170

3% F7)3h Edold ZEadel met A/ MR Haske] Joigtel sl

k2 <Table 55> A|A[3}31 9.1, <Table 56>+ # il

it

i)
uj
=
o,
Ml
KS)
==
MN
W)
b
lo,
g:\l
1Y

Apol7F yEbA] 2 e A(1,18)=1.509, p=.235].

Auskg Aughel A 7 WgE FARoR Anns) N SYRE AFE
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A AAgE A3 Eold 2SS A&7 A 0FoAAE Fold zko]7t vERY
A SFQFOH(=2.144, p=406), T2 1AL 8F HEH T A M 598 zfo]s}
VR TH(22.842, p=.019).

Tok Ja o #stE AR YA dSxE AsEASs AAEAT BP Jd
o Hme) Argt & 712 1057+161(W/kg) o2 AL R ALl 7.8% %718}
9x, EARCRE §og Holrb vETHE-4260, p=001). TP HekelAx
861+2.02(W/kg) 0.2 AFARTE AbSo] 47% Z71ete], EAHORE §o3 2jo]7}
UFEFSTH(=-2.400, p=.001).

o

2

el
F Zo e Ao 7 A B 5 B%RE Z=71e] Zo] AbHRTE 84%C 2 A
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©
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Figure 25. Comparison relative value of peak power
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O Htut9 A3t (Absolute value of mean power)
Efolyd Z2a3 AL mE GAAsTw dAY FFA5Y Faae Ao

Zk W3l e A= <Table 57>, <Table 58>, <Figure 26>° A A]3}%1

Table 57. Descriptive statistics of absolute value of mean power by measurement

trial (W)
Group Pre Post Total
BP 540.1+107.4 571.7+102.1 555.90+103.24
TP 435.8+101.2 449.2+113.2 442 51+104.75
Total 487.96+114.81 510.45+122.27 499.20+111.26

BP, block periodization, TP, traditional periodization.

Table 58. The result of two-way repeated ANOVA for absolute value of mean

power
Variable SS df MS F D 0 B
Between Subject
Group 128584.260 1 128584260  5.818 027 244 626
FError 397821.663 18 22101.203
Within Subject
Period 5055.752 1 5055.752 12433  .002 409 915
Groupx*Period 818.120 1 818120  2.012 173 101 .269
Error 7319.413 18 406.634
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8% 278 2doy Zzade me FYA MR PFEn Ao AsE

o Adighe] WMt SAHCE Aol7t AeEAE Fotry] fldte]l Hd P 2dlo
= o] YHtESAEAEA S AT Aiolth. <Table 57>9] o] dRtEZAEAE
A Ang By, Jod gro wmE WsHF(1,18)=5.818, p=.027]19F FAA7] FteA &
T AR o8 Aol 7t YEbRTHA(1,18)=12.433, p=.002]. A HH} FAA
7ol W dzAg adelMe Fd Aol7b dEUA e RHA(1,18)=2.012,

Booe] ddigte] Jd 1 WstE FAA R Aury] A SHEE Al5E
M AANE A, Edold ZRIaWS H L] A 0FAAE
WA ko (122236, p=.924), Z2IOWE 8F AL & Ju oA E fFog A
o] 7} Y ERSTH=2.487, p=.035).

T P9 ) ASE AR AN HSEE AFENL AAsa BP W9
31l ©

Ir
o
1o
ot
_);L
°
N
=
o

9]
R, TAHSEE FYF Aol7b Ve THE=-4.328, p=.001). TP F oA +=
44251+104.75(W) .2 AFAH T} ALS o 3% F7lete], BAIFoRE {23k zfol7t
YERSTH(=-1.284, p=.001).

AAA oz & u <Figure 26>+ £& F7|3} Egold 21 #8357 A
Haael A SA7ES g 1 AR ghe] 24% R Abel7h vEREE R, Ed o]
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o,
4
=y
0
i)
=
N
ofj
N

f
rlo
o1
o]
o]
3o}
S
+
—
o
3%
o
=
=
(o
fr
~
>
2
f
el
>~
>
o
o
ol
00
X
o|\
N
3
QL

ol
[kl
fr
I

©
)
oo
[0'e}
N
ot
2
=)
i
™,
(2
o)
N
o
N
Jfu

_95_



mean power (W)

700+

600+

500

400 -

300

Figure 26. Comparison absolute value of mean power

/
Qﬂ

_96_



@ H3r9e Azt (Relative value of mean power)
Efeolyd =29 A& mE Fxusstu dAR FFAFe FHatae] Al

o L

7 Walo] h3 Ay <Table 59>, <Table 60>, <Figure 27>°| | A&}t

Table 59. Descriptive statistics of relative value of mean power by measurement

trial (W/kg)

Group Pre Post Total
BP 74+1.0 7.8%1.0 7.62+0.98
TP 6.3t1.5 6.3+1.7 6.32£1.56

Total 6.86+1.37 7.08+1.53 6.97+1.36

BP, block periodization, TP, traditional periodization.

Table 60. The result of two-way repeated ANOVA for relative value of mean

power
Variable SS df MS F 2 o B
Between Subject
Group 16.770 1 16,770  4.823 041 211 D47
Error 62.585 18 3477
Within Subject
Period 506 1 006 7.358 014 290 128
GroupxPeriod 380 1 380 5.525 030 235 604
Error 1.238 18 .069

5 7718 Edold Z2add wgt SAHAVIEZ Fake] Ao WEtE
Uebd ity EFAA S <Table 59>9] A A8t o™, <Table 60>+ ¥ 7 3}

EAE Fohrs] Astel AW b 8910

<Table 60>¢] o]NtEZHFTAELY ZAds wd, Hd o] we W
[F(1,18)=4.823, P=.041]1¢t S7A17] ko] W3H/A(1,18)=7.385, p=014], 1e]i et} =
A7)l e et 2Rk Zol7F e THA(,18)=5.525, p=.030].
& rAMeR AuRy] EM SHER ASE

g A A3, Efelyd Z2ads H8317] A 07(£1.904, p=152)9F, T2
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He 87 e F A Dol X 7o Aol YERUA SkTH=2.432, p=.224).
T HdE W ®ztE AR A dE HsEA S AAsY. BP Jd
of ikl Adlgk F 7152 7.62£0.98(W/kg) o2 AP RTE AF9o] 54% Z7}s)
25X o8 Aoz YERSGTHE-4.358, p=.001). TP HeolAE
6.32t1.56(W/kg) .2 TAIXH R % {23 2Fo] 7} YebtH(=-.222, p=.001).
AAA oz & u <Figure 27> £& 7|3 Egold Z2aS 2835}

A R\ A 4715 A T AR ghe] 174% Aozt vEhskal, Ed

ol I A& 8F Fo wE A 1 A= E 238% S7Fe] FHo] ARA
B} 64%0 7 FAE AL FA 5 Q)
9-
8
2 -&- BP
2
= T-
2
(o S I -.1 TP
Q 6
C
©
o)
& 5.
4 ' :
& P

< ]

Figure 27. Comparison relative value of mean power
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@O ¥ &A% (Fatigue index)
Efoly 2w A& mE IS gAY FIAFe] F=2A45 wE)

of 3t A= <Table 61>, <Table 62>, <Figure 28>°l #|A]3}%]

Table 61. Descriptive statistics of fatigue index by measurement trial (%)

Group Pre Post Total
BP 58.3£7.6 59.7+6.6 58.96+6.97
TP 55.4+9.9 57.0£7.8 56.21+8.71

Total 56.82+8.74 58.35+7.13 57.58+7.88

BP, block periodization; TP, traditional periodization.

Table 62. The result of two-way repeated ANOVA for fatigue index

Variable SS df MS F P v B
Between Subject
Group 75.625 1 75.625 712 410 038 126

FError 1912.291 18 106.238
Within Subject

Period 23.409 1 23.409 975 337 051 155
GroupxPeriod .100 1 100 .004 949 .001 050
FError 432.151 18 24.008

sp7h SAHCE A7t AEAE Fotr ] flete] He 3k adlo] Sl o]dwk:
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<Table 62>¢] o] YR Z=AHRALRA A
AA7) ZHF(,18)=975, P=337], Aea Z4A 7)o 2 F528 a{F(1,18)=004,
P91l A BT fel @ Zpol 7k hekibA] ekghel.

B% 3718 Edolyd 22 A4 we J2A4 1g2e <Fgure 28>3 2tk
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Figure 28. Comparison of fatigue index
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@ A7 A~4 (Lactate removal concentration)

Edold zZzad Ago] mE AL dAY FPdsre] ddELas ¥

P2
sloll thek A3} <Table 63>, <Table 64>, <Figure 29>°] #| A3}tk

Table 63. Descriptive statistics of lactate removal concentration by measurement
trial (%)

Group Pre Post Total
BP -31.89+13.66 -34.37£12.02 -33.13£12.83
TP -33.17+13.06 -30.98+11.93 -32.07+12.49

Total -34.37+12.02 -32.67+11.97 -33.06£12.32

BP, block periodization, TP, traditional periodization.

Table 64. Changes in lactate removal concentration by recovery methods

Variable SS df MS F D n2 B
Between Subject
Group 11.172 1 11.172 046 833 003 055
Error 4405.192 18 244.733
Within Subject
Period 222 1 222 003 P8 000 050
GroupxPeriod 4616 1 4.616 706 A12 038 125
Error 1393.033 18 77.391

<Table 64>9] o]YdNtESAHF A AyE B Ho 7HF(1,18)=.046, p=.833]

W FAA 7] FHF(1,18)=.003, p=958], Lg]aL [k FZA7|o] mE HSA4E &

HHA1,18)=.706, p=412]1 4 E5F o3 Apol7b yEhbA] okt

B2 273} EYolyd ZE Y AL iE A AE T8 ZE <Figure 29> 2t}

=2
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IV. d70: &5 7|3 EdFold ¥ Taper 7|3te] &9
E M

o) A7 MAE A%

1. ¢i7e] 2y

FA2 A7 FAAQ FIFS vH Fole}k spATHeolH T, A, A&, 1A
g, 2175, 1999). Garrett & Kirkendall(2000)%= 1% o|ujo] FA97]E5o|Xwt F=4

Fel= AR S w2 (Costill, 1992, Thomas, Mujika & Busso, 2009;
Thomas et al., 2008; Farhangimaleki, Zehsaz & Tiidus, 2009), 16+ o]A¢] A%
F713t ZR O wg} Egelyd F, EfoldY aw EdHolgar K alsel
(Mujika, 2010; Toubekis, Drosou, Gourgoulis, Thomaidis, Douda & Tokmakidis, 2013;
Hellard et al., 2013; Zehsaz, Azarbaijani, Farhangimalek & Tiidus, 2011,
Papacosta, Gleeson & Nassis, 2013). A%k 2 AF [ oA % AFeA 50l 2147]
Aol A= zhe d3z dal] F7]3F Efold 7|3k eHEH Y Eo] s
235 ofgfgo] Jernw F7|st Efold 7|3t mE =Ao] vk EI F
715 Edold Jthith @e kel 29 BHe 5 Ak 22 7718 2o
Y 237t 4559 A HGarcia-Pallarés et al., 2010; Breil et al,, 2010). welA] & o
T = &5 F713t Edlelds A83 &, ®Heoldd & &olra, Holy 7
3t Eleld Y ATt Aese 97150 ZAAAE dotraat g

Hols: waE Edold ¥ o3 Axd W4 i dAdon £5%8 i

jm

o
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AA FHe Adier Hao ArEE T F JYEF st Edold Wyoltt
(Thomas et al., 2008, Yamamoto et al., 1988; Padilhas et al., 2017). Ho|¥ &3}=
= 7171 f1E ol Edoly 7|ite Fasttty Axsiglon, A EE
3] &st7] 91 AEstE "HolHe 7IzE AzE AR, Efeld$ Fo|l AEoof g
tH(Houmard & John, 1994; Shepley et al.,, 1992; Trappe et al., 2001). 2] H o]
Efolds a7 A e Efoldd Holy EHE o AsAZE F U 5k
TH(Thomas et al., 2008). Houmard & Johns(1994), Shepley &(1992)7} Neary &
(1992)¢] AellA @3 Aol E A5 o= Holy Zeadls A83Us o
17~25%9] <+ 3] S7kek 05~7%2] 47190 FENaL, Edoldde #F27t &
FAFE A7l vAe FFS THE AT
ol dde Hael e FFdF ArIged sA8AYA 4TS v H(Johns et al,
1992). Houmard & Johns(1994)2 AT E tid oz A doA Efolddt
2 60~90% FHAstal, Edold RIEE 50% o|stz2 AAIgh A3 A5 H7|Eo]
3% FdE AoZ HIHT o
gt 3719 A e AdE 7HAE 7] W
ol "ol 7]F T3k T3 g<lo|ti(Thomas et al., 2008).

e el 1~35F Aol HelHE AAste] &% Wk 20% ol Edold e
41-60% 7HAaste Aol a3pdolgtar st tHBosquet et al., 2007, Houmard &
Johns, 1994; Johns et al., 1992; Mujika, Chatard, Padilla, Guezennec & Geyssant,
1996). & & AFolAE 4~28Y, 7T~214, 129 ~3047HA] th&ket 715 o] A
¥ 1 gl tH(Hooper et al., 1999; Mujika et al., 1996; Neary, Mckenzie & Bhambhani,
2005). =7 @A FES 1057 Edeld F 1143t Hold 7|3tE A83 A3 5
4 7150] 1.6~36% TF3to]l Holy 7|7ke] a3A QS Y53 L (Papoti et al.,
2007), 9 2E=2A Ag % A7 B3 Aol = 1024 149704 Ho] 3
717F 9 Hat 26%= 48y 2E23 A7 F7F SR YH(Johns et al, 1992).
Pritchard 5 (2015) oA % dolE Edold & 7zt Hlojy 7|3t 5 2~4<
of e Ar=rF FEEH A

SHAIRE Aol A HA TV #gFSE Y F UdxF Hel¥ V|ke Agsty

(Avalos et al, 2003; Hellard et al., 2013; Mujika et al., 1996; Pritchard et al.,
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2015; Papoti et al., 2007), Ao th&sta 22 A= Ad) g Alo]e] 7]3to]
G5Ho] s A™EEL, 2EY: vas WA falld =5 F713F Ed
ol g3 L "ol 7S A A= F-ET Aol

kA oAdgE 55 F713 Efold ZRIY FR
T 7150l H3 WstE BAste] Agse FHae 7ES UEd
glols 7]7HS AlAStaAl et
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1) 234A

dHE dAY @A FEAFAA AEek= Hlol¥ 7|3k Houmard & Johns
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o, 1249, 14¥ F 73 9715 (15m, 25m, 50m, 100m)< W& 433t
A

Hoodtol M A el A A= <Figure 30>3 7t

Study II
A"?;f;: gigt?;:?us Male high school athletes (N=30) ‘
3 | “BP1(N=10) [ “BP2(N=10) | *TP(N=10) |
‘ Meeting with 6 experts ‘ @
@' Physical fitness related with athletic e
Determination and performance Vertical flutter l;ick

=

fixation of taper duration

15m, 25m, 50m, 100m
Swimming record

‘ Swimming record measurement ‘

| Reset 3 day \

<Taper duration application>

‘ 0, 3, 5,7, 10, 12, 14 days repeat test ‘

E@ 15m, 25m, 50m, 100m
Swimming record

‘ Swimming record measurement ‘

)

| Data analysis |
* BP, Block Periodization
TP, Traditional Periodization ThESiS writing |

Figure 30. The experimental design
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2) 7%

B AFo = AR, B, CE AAoA tigkeEaddngo] A 53E0] Ho]glo]
A o 3ol FHedd 4= g 174 ~194m] o2 50m, 100m LY E g At
T AFE F4 dd(randomized sample)#2] 02 ZF 304S AATATE A1 ol A
85 7% zeade Tt 430, et ol BE F/8 /e wive
Atstete] 1797 2979 Z2aoz UrQloh wepy] didxtes &5 F7138 15
Edold HHBPI=10%), &5 F718 27 E#old JhBP2=104), dSEH Y
H(TP=10%) o8 EF3t9th

AT FolAt 1d B9 /159 Ws} glx, 4P Wl glon, ¢4
Pl g A e A4S QAT 29 WS BAS FRe 49
n oA ] NS Agadth AT, 4718 Bd A, 29715 W
st SASAT. & AT Foudate] A4 542 <Table 66> T},

Table 65. Characteristics of participants (Mean=SD)
Group
BPlweek (n=10) BP2week (n=10) TP (n=10)

Variables

Age(yr) 17.2+£0.6 17.3£0.5 16.9£1.0

Height(cm) 175.9+4.9 174.2+5.1 177.9+5.6

Weight(ke) 729+11.7 69.1+7.5 69.5+8.2

BMI(kg/n) 23.5+2.9 22715 21.9+1.6

FFM(kg) 61.9+7.8 55.4+9.6 60.5+6.2

% FAT(%) 14.5+4.2 15.7+3.8 13.4+£3.0

BMI, Body Mass Index; FFM, Fat-free Mass, % FAT, body fat percentage
SD, standard devidation, BP, block periodization, TP, traditional periodization.
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1) 37189 #¥ A8 (Physical fitness related with athletic performance)
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15m ,25m, 50m, 100m +9%9 715

=

.

2) Taper A€ W& 972 (Swimming record by taper durations)
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olHE HEsud. Holy HEeh= 71T T 0¥ ~149 A 7hA] 15m, 25m, 50m,

v AY, £ 71, "ol 7|3t wE

715 e A1 vAs d&FE HEety] fstel AAR daks tea 2ok

(stroke) & LolR 7] Qs A~¢dlx] 3l Wzl st

<Table 67>, <Figure 31> A A| &} t}.

Table 66. Descriptive statistics of swim benches frequency by measurement trial

(N/60sec)

Group Pre Post Corrected Post Total
BP1 46.243.4 50.6+3.8 47.0£0.6 48.4+4.2
BP2 41.6+4.7 47.6%6.2 49.0+0.6 44.6%6.1
TP 40.946.0 42.2+6.4 44.4+0.6 41.546.0
Total 42.9+5.2 46.8+6.4 46.8+0.6 44.845.6

BP1, Iweek block periodization, BPZ, Z2week block periodization; TP, traditional periodization.
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Table 67. The result of two-way repeated ANOVA for swim benches frequency

Variable SS df MS F D s B
Between Subject
Group 471.000 2 235550  4.472 021 249 17
Error 1422.050 27 52.699
Within Subject
Period 228.150 1 228150 125.077  .001 822 1.000
GroupxPeriod 57.100 2 28550  15.652 001 537 999
Error 49.250 27 1.824

B% F7)g 2deld Zzadel weh 34 A/EE 29049 WaE e
Bt} BFUAS #h> <Table 66> A8t o™, <Table 67>+ Z~¢lA] ¢ ¥
§71 BAHOR Aot AR dohrr] Slskel AW 1k adle] i oAk
SHRAEA G AN Aol T}

<Table 67>°] olQIEEARARY AnE ww, U 7] @E W
[[(2,27)=4.472, p=.02112} ZAA7] HE(1,27)=125.077, p=.001] 223, Ha ZAA|

o] &t zpo] 7} VR F(2,27)=15.652, p=.001].

o
o
Wxje] A 7 WEkE FAAoR AHrr] fsM dduA AR

¥}

(One-way repeated ANOVA)S AA|gt A3 Egolyd 23S A83t7] A 05
NME= F93 zpol7t YEFH(F=3559, p=.042) &EAHEX (Analysis of Covariance
ANCOVA)o 2 AJAWle Edag, Zeas 85 488 %

o gk Aol7F YRR th(F=5.808, p=.008). AFE Het 7te] folgh o] YEY =
Agkol 3 Tukey 1S5S 3 A3 TP it BP1Rwe Hitgtol 7MY =
FA 2 ebytth A e

Adnc BP2 Ade] /M4 e FAE FAT F 9
%

rlo
>

P ghe w4 AF glow selstd, TPSh BPI

gl el Je Wl W3ke AuET] faA dduA 2 s A
BP1 o] ~¢lA] F 7] 52 48.4044.18(3]/60%) 2 APHRETE AFSo 95% <7}

Sl EAACRE Fofgh Aol 7b UEbtH(F=-14.402, p=.001). BP2 H o] =%
% Z 728 4460+6.19(3] /60%) % AP BT ALSo) 14.4% Z7tslgla, EA4% o
2% §93% zol7} YERGTHE=-6.803, p=.001). TP HAwe ~¢guz % 72L&
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4155+6.04(3) /60%2) 2 AFH BT AFSd 31% =718t a, A
7} Ve THEF=-2.751, p=.001).

AAA oz & u <Figure 31>9A &% F7]3} EYolyd TS A E3}7]
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Figure 31. Comparison of swim benches
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<Table 68>, <Table 69>, <Figure 32>¢} Zt}.

Table 68. Descriptive statistics of vertical flutter kick by measurement trial (sec)

Group Pre Post Corrected Post Total
BP1 24.9£3.7 29.2£35 32.0£0.9 27.1£4.2
BP2 33.9+4.2 41.6+4.8 35.1£1.1 37.6+5.8
TP 24.3+6.5 27.0£75 30.3£1.0 25.7£7.0

Total 31.1£11.6 36.4+14.7 32.5%1.0 31.5%8.6

BP1, 1week block periodization, BPZ2, Zweek block periodization, TP, traditional periodization.

Table 69. The result of two-way repeated ANOVA for vertical flutter kick

2

Variable SS df MS F D n yes
Between Subject
Group 1694.191 2 847.096 16.370 001 048 999
Error 3354.663 27 124.247
Within Subject
Period 337.488 1 337.488  89.015 001 167 1.000
GroupxPeriod 51.620 2 25.810  6.808 004 335 887
Error 102.366 27 3.791

22 773 Bdold zeadd g 24 A7E 44 79 WS e
Hitd A9 gk <Table 68> A|A|5FH o™, <Table 69> 42 72 W

7 EAAC® Zol7k U=AE Lot 7] flgtol e IF aQle] U= o] HRkE

AZlel mhE dEAE Bl EF AR Aolrh UERTHA2,27)=6.808,

p=004]. =4 A& A 7 HEE FAHoR durT] fsM dAduA] b
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= AAR Ay, Edold ZRads AHEsy] A 0FdMe weld Aok vEhd
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A el A= Fog Aol7k e th(F=18731, p=001). AHF A ko]
Fao] vehd ARl WIt Tukey AHFHSS A3} TP BP1 f9Eth BP2

ool Bigel Mg ¥ A vehg

2 7] F 7152 21.07+415(2) 2 APH R ARSl 172% S 7Fstal, &
AR RE o3 zo]7b Yebgth(F=-13814, p=.001). BP2 Ao F 7]&&
3756+5.79(2) 2 AP ET Aol 22.77% F7tstou, SAA 2= frogt Aot
VBN A o 9beH(F=-5.330, p=.083). TP Aete % 7]2L& 2565+696(%)2 ALH R
o ARSCl 111% F7Fekdal, EAA SRR fold Afol7t uErwth(F=-4521,
p=.001).

AAA o= 2w, <Figure 32>°Ax &% F7|3 Egold ZzadS A&}
S 2o A7) A 7k AFA gl BP2 Hde] BP1gF TP Jarrt) =
FA R GESAL AMS Sl R B E=A YERE T 2Ea AP AR S
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<Table 70>, <Table 71>, <Figure 33>3} 7t}

Table 70. Descriptive statistics of 15m swimming record by measurement trial (sec)

Group Pre Post Corrected Post Total
BP1 6.2+0.3 6.0+0.3 6.2+0.5 6.0+0.2
BP2 6.7+0.4 6.3£0.5 6.1+0.4 6.5+0.6
TP 6.7+0.6 6.6+0.6 6.3+0.4 6.6+0.5
Total 6.5+0.5 6.2+0.5 6.2+0.4 6.310.4

BP1, Iweek block periodization; BP2, Zweek block periodization, TP, traditional periodization.

Table 71. The result of two-way repeated ANOVA for 15m swimming record

Variable SS df MS F D 0 B
Between Subject
Group 3.871 2 1.936 4477 021 249 718
Error 11.673 27 432
Within Subject
Period 1.320 1 1.320 107.202  .001 799 1.000
GroupxPeriod 212 2 106 8.621 001 390 949
Error 332 217 012

E5 703 Egold 2o wet A A|7|HZ 15m 7159 ¥WslE yEhd 3
T3 ZEHARS g2 <Table 70> #|A|8Fow, <Table 71> 15m 7]15¢] W37}

Ao Aok YA Gobur] ste] AW 7 2ol Y= o YNBS YRR

<Table 71>9] o|URIESHZ A Ayg BH, A bl mE WS M227)=4477
pelsk 24 A7) AL2D-107.202, p= 0011, 183 gekal AN 7le] we Aa
& molq wE fold Aolrh ERdtHARN-8621, p-001). A 7k 15m 7|2 W

g TAACR AuRy] fsid dduiA] BARAS AN Ax Edold ZRIYS
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A8 A 0FlAE Folgh Aozt e H(F=4579, p=019) FHAHEA 02 ARdwiRl
S FASY ZROAS 8F ALY T Jyd BAAE Fole Aoyt vERytt
(F=4.694, p=018). AMS ek 7ko] frojet o] vehd SA gkl e Tukey AH53%
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65+0.6(0F) 2 APARTE ARl -59% 7HAaste], BAX 2% {238 zto]7} LEFSLTH
(F=38.368, p=.001). TP A9 F 712& 66:05(2)2 APART AFFo] -14% 7+43}
AaL, FAHOEE {3 2ol YEFTHF=116.122, p=.001).
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15m 7152 e 7k AP ghell A BPL fwo] BP2¢F TP Rt} 7| 5ol whaA Lhet
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Figure 33. Comparison of 15m swimming record
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Table 72. Descriptive statistics of 25m swimming record by measurement trial (sec)

Group Pre Post Total
BP1 12.8+1.2 125+1.1 12.4£1.0
BP2 12.5+0.8 12.0+£0.9 12.311.1
TP 13.2+1.7 13.0+1.7 13.1£16
Total 12.8£1.2 12.4+1.3 12.6£1.2

BP1, Iweek block periodization, BP2, Zweek block periodization, TP, traditional periodization.

Table 73. The result of two—-way repeated ANOVA for 25m swimming record

Variable SS df MS F D n B
Between Subject
Group 7.936 2 3.968 1.217 312 083 243
Error 88.006 217 3.259
Within Subject
Period 2.128 1 2.128  81.446 001 751 1.000
Group*Period 321 2 161 6.149 .006 313 852
Error 705 27 026
5 7713 Edolyd Zradd we} S A7|EE 25m 7|54 WEE el

Hat o 2EAAY g2 <Table 72> A|AsH o™, <Table 73>+ 25m 715 ®

7 AR SR Aol7t deAE dolry] fete] Hd F Qo] = o]dukE

<Table 73>9] o] tEZAH LA dxE BH, e ol mE W=
ojgk o7} urEbURA] FITHA(2,27)=1.217, p=312]. S8 A7 ZHF(1,27)=81.446,
p=001], 2efar e SAA 7 e Fozg adelM 5 Fod Aolrt o
EFTHA(2,27)=6.149, p=.006].
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kel 26m & 715 124+1.0(F) 8 AP ET Aol -23% Frastal, BA14 S
2% fFYst zpol7t e THE=T.870, p=.001). BP2 He] F 752 123+1.1(%)
B ARG AR - 4% gadte, AR Fo9k o] 7t UERTH(F=4.823,
P=001). TP e F 7152 131£1.6(%)2 APAETE AFSo] -15% 748t
FAAOEE Folgh Aol7t yERTHF=4.019, p=.001).

AAH oz & u <Figure 34>oA &5 F7|3F Edolyd X213 83}

25m AFE AFSE Z2A7)2 7AsS v wd 23 BP2 Aol BP1¥ TP FurHEt)

71%0] 7HE Wel dsH
134
13.2

132 ‘.
E 13 4 13 TP
oL
T 128 12.8 4
| -
Q
()
L 126
o 12.5 t= 125
c =~ BP1
— 124 f
£ Yo

=

% 12.2 Mgl -
v = - “
£ 1 e s -
ol BP2

118

11.6

Pre Post

Figure 34. Comparison of 25m swimming record
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Table 74. Descriptive statistics of 50m swimming record by measurement trial (sec)

Group Pre Post Total
BP1 28.0£2.5 271.3£2.0 216%2.2
BP2 28.0+1.9 21.7+1.8 21.7+1.8
TP 29.0£3.4 28.9+3.3 29.0£3.2
Total 28.3%2.6 27.8%2.5 28.0+2.5

BP1, Iweek block periodization; BP2, Zweek block periodization, TP, traditional periodization.

Table 75. The result of two-way repeated ANOVA for 50m swimming record

Variable SS df MS F D o B
Between Subject
Group 22.700 2 11.350 859 435 .060 182
Error 356.614 27 13.208
Within Subject
Period 3.548 1 3548 24505 001 A76 998
Group*Period 1.300 2 650 4.491 021 250 719
Error 3.909 27 145

E£E F7)38F Efoly 2o wg SAHAZ|ERE 50m 7159 WIE YErd
Pty FFHAY] 32 <Table 74> A|A|&F o, <Table 75>+ 50m 715 W

7 FAA SR Aol7t deAE dolry] et H F Q1] U= o]dukE

<Table 75>9] o]l tEZAH LA x5 BH, e ol mE W=
gk o7k uEYA FUATHFQ227)=859, p=435]. i FAHA7] 1t
[F(1,27)=24.505, p=.001]3} Z8A7]e] @& FE4E& afeA BF fogk zto]7}
YRS THF(2,27)=4.491, p=.021].
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50m 715 ®stE FAA R AWEY] A dAduA] A S A
& A Efeld ZradE HE&st7] A 0F(F=455, p=640)¢F ZEIHS 8F
T /G oA e ok abe]7h vERUA ek hrh(F=1.423, p=.259).
Je o wsts ARy fsid ddmA EAEA S AAsdth BPL J9
50m F 715 276+22(%)F APHART ALFo] -25% #ZAERIL, BAGoER
o8k o] 7F WhEFRTH(F=983, p=.001). BP2 Ftte] & 7]12& 27.7+18(%)2 AFA
B ARSol| - 1% FHaste], FAIACRE Fog Aol 7F YERSTHF=.987, p=.001).
TP Aete] & 7122 200432(%)& AAFA BT ALF o -03% #4sL, SA4 40
& frog Aol 7b yERETH(F=986, P=.001).
AAH o2 B o <Figure 35>°4 £5F F7|3 Eold Z23 2 &3}
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Figure 35. Comparison of 50m swimming record
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<Table 76>, <Table 77>, <Figure 36>%} 7t}

Table 76. Descriptive statistics of 100m swimming record by measurement trial (sec)

Group Pre Post Total
BP1 60.0£4.7 58.7+3.3 59.4+4.0
BP2 59.0£4.5 58.2+4.1 58.6+4.3
TP 63.7£7.7 63.5+7.6 63.6+7.6
Total 60.9£5.6 60.1£5.0 60.5£5.3

BP1, Iweek block periodization; BP2, Zweek block periodization, TP, traditional periodization.

Table 77. The result of two-way repeated ANOVA for 100m swimming record

2

Variable SS df MS F D n yes
Between Subject
Group 289.839 2 144919 2.317 118 146 429
Error 1688.881 27 62.551
Within Subject
Period 8.408 1 8408  20.844 001 436 993
Groupx*Period 2.819 2 1.410 3.495 045 206 603
Error 10.891 27 403

= F713F Egolyd 2] el SAHAZ|ERZ 100m 7152 ¥3E YEd
Aty AR G2 <Table 76> A|Ast o™, <Table 77>+ 100m 715 W

7 EAA o ® Zol7k U=AE Lot 7] fletol e F aQle] = o] HRkE

<Table 77>2] o|dWtEZHEAEA 2345 BHH, et o] W W3t M=
ofgk o7} yEbubA] kT F(227)=2.317, p=118]. SAA 7] HF(1,27)=20.844,
p=001] zefar, e SAA 7 e g adelM BF Fod Aolrt

BRSO A(2,27)=3.495, p=.045].

N
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A% 7 100m 7% WekE FAHCE Adns] A QAuA B A

0

Algh A3 Edlelyd ZrIOHS A8er] A 0F(F=1.804, p=184)¢F ZRIHE 8
A& T A oAM= Fold 2pol7b vEbA] 9 RrHF=2.937, p=.070).
gy Je Ul WskE Auiy] §siA dduA 2R S AAg 4% BPl
A9 100m F 7152 59.4+4.0(%)Z2 AP B AFSo] -2,
ORE {93 Aoz} YERHTHE=2.788, p=.001). BP2 e F 7152 58.6+4.3
(2)Z APAET Aol -13% Faste], AACRZE Fo% Ao]7 vERyTh
(F=4911, p=001). TP A& F 7]Z2 63.6+7.6(F)2 APARTE AFFol -03% 7
289, EAHORE §o3 ol 7} YJERGFTHE=1.777, p=.001).

AAA o2 2 uf, <Figure 36>04 E2 F7|3 Edgolyd ZT218] % 8£3}9
100m AHd AMS 54715 Aa&S vlaet A3, BP1 o] BP29 TP Hurth

7150l @55 A

21% #2e9laL, SAA
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- et L T TPy e rreserennd g35 TP
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Figure 36. Comparison of 100m swimming record
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2) Taper 7|7 W& 49 7] Z(Swimming record by taper durations)

(1) Taper 7]zt w2 15m $¢ 7|29 W3}

A E ALY FFdes9] Hely 7|t wE 1m7tA] 9 7159

+ T <Table 78>, <Table 79>, <Figure 37>3 #t}.

o
o
A
_V‘_l,

Table 78. Descriptive statistics of 15m swim record by each taper durations (sec)

0d 3 5d 7Y 10¢ 12¢ 14 Total
BP1 60403 60+03 6002 6002 6003 6003 6002 6.0+0.3
BP2 6305 6506 64407 6506 6507 6607 67x05 6505
TP 6606 6906 67106 6705 67t06 67106 67:06 66105
Total 6.3t05 64405 6405 6405 64405 64+06 6405 6.3+04

BP1, Iweek block periodization; BP2, Zweek block periodization; TP, traditional periodization.

Table 79. The result of two-way repeated ANOVA for 15m swimming record

Variable SS df MS F D o B
Between Subject
Group 14.315 2 7157 3.802 035 220 642
Error 50.828 27 1.883
Within Subject
Period 491 6 082 4.596 001 145 986
GroupxPeriod 509 12 043 2.380 007 150 958
Error 2.886 162 018

o7 AEAE Uolry] skl P b 2ol Y ol AHZARARH G A4
& Aol o,
<Table 79>9] o]YWrEZH L4 HEA ARE BH Job IHF(2,27)=3802, p=.035]

- 125 -



I ZAA 7] THEF6,162)=4596, p=.001], 28]a Fa HA 7| e A5 e
oA BT frof gk 2ol zh YERE T F(12,162)=2.380, p=.007].

A 2+ 16m 71ERsE FAHR AuEy] Ysi ddmR BAHEAS A4
atla, ®Holx 7|zt A 09(F=2.309, p=119), 3¥(F=3.146, p=.059), 52 (F=3.103,
p=06DA = SAHOR frod aol7k yvEbA okt AR T (F=4.369,
p=.023), 102 (F=3.637, p=.040), 129 (F=4.092, p=.028), 149 (F=5.987, p=.007)°l A=
frolgk abol7h vebgth Hwk 7o froje FEol vEhd A kel vl Tukey Al
AL 3 A3 79, 109, 12¥0l = TP ®urct BP1 fAvto] 714 weA
o 1490 BP9t TP {vrutl BPI gvto]l 7b4 wh A vebykt),

Ao Wl 16m 718 Wes AfEy 045 149744 73 543 BP1 Jw9
|22 6.0+0.3(2)2 59, 7Y, 1490 04, 3¥, 10Y, 1298} 0.1% w2

T Ao
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el
N

ot 129%HE 710 melAE AL FAT 5 Utk TP A B /5L
6.650.5(2)= 0¥l 6.6 o, 3Uel] 03271 =&
4 e BAREE 672 FAGHA e,

AA A o2 <Figure 37> & w, glo]y 7|7+e &3] 15m 7] =S B g
1

A} BPL Awo] 7159 Wa glol /by WA tehdy, 1 tgo® BP2 Au
o whEn, TP F¥ro] 7bg =9 /S om AT = vk
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15m swimming record (sec)
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Figure 37. Comparison of 15m swimming record
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25m 49 7159 W3}

it

(2) Taper 7|Ztol uwh

A E dAE FFAFES] "ol 7|t wE 25m7HA 94759 FA A=

t}2 <Table 80>, <Table 81>, <Figure 38>3 2t}

Table 80. Descriptive statistics of 256m swim record by each taper durations (sec)

! 39) 59 79 09 129 149 Total
BPL  125:11 124+10 124:09 124+10 126+10 126+11 127¢10 125¢11
BP2  119:09 120209 123+13 122¢10 124+11 125¢12 125¢10 12208
TP 13017 132:17 132¢17 131417 132¢17 132417 133417 130416
Total 124413 125:13 126413 126+12 127+13 127+13 12812 126+12

BP1, Iweek block periodization; BP2, Zweek block periodization; TP, traditional periodization.

Table 81. The result of two-way repeated ANOVA for 25m swimming record

Variable SS df MS F P v ol
Between Subject
Group 27.816 2 13908  1.190 320 081 238
Error 345.619 27 11.690
Within Subject
Period 2.809 6 468 5.808 001 177 997
GroupxPeriod 1.158 12 .096 1.197 289 081 665
Error 13.059 162 081

gols 7|7t wel SAHAZIEE 256m 9 7= WItE Yetd Hiy 559
2] k& <Table 80> A|A|3t1 o™, <Table 81>& 25m 9 7|2 W7}

SFobiy] gIte] Pw 2 £9le] gl ol AWRZ AR AR

et

Ao Aol7h 9h=A
wholet.

<Table 81>9] o]fInkESA AN Aahs HA, A b up& Wgol =
ofgk Aol7b vhebbA] RkHF(227)=1.190, P=320]. F8A17] 7HF(6,162)=5.808,
P=00112 et ZAA 7)o e Fug adelAs fo8 Aot ey

VS|

SERRR

=

o
ro
ih
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[F(12,162)=1.197, P=289].

2om 79 7155 A 1 WMsE FAHoR AHRT] YA ddu]x] FAHEA
S AAEG L, Eols 71kl 0L (F=1.634, P=214), 3% (F=1989, P-.156), 5%
(F=1055, P=362), 79(F=1.183, P=322), 109 (F=899, P=465), 12%(F=684,
P=513), 14%(F=1.099, P=343)o A= XF Felgk zte]7k vrebubA] ek gt

Ad W 256m 9 7]1F WEE AHEd 043E 149717 $73 =43 BP1 #
o] Ht 7|22 125+1.1(2)2 39, 5Y, 790] H =Rt} 01% WE 12430
ok &A% BPL AT A7I7F AEFE V)50 =eAe g ¥ 5 9ok
BP2 e Ht 7|5 122+08(F)= 0¥l 11.9%=2 71 up
A= it 7155 022 wEA JeERgA g 109 o] &5
Qg &= gtk TP Hute] Hit 7|2 130+16(2)2 F A H#71 25 05~
08z =gm, 0¥l 14U7}A] H|5=8 7] 522 e

HAA A o2 <Figure 38>A & uj ®ol® 717+S H&ate] 25m7tAe 9 7]
& gk A3 BpP2 Feko] 7|59 W= AR 7p whE A YERga, ot

o= BPL dwko] Wzr] TP o] /b4 17l 7|2ox &g 4 glvh

I
X
i
o
3L
K
“

v
rlr
(r
)
N,
rlr
P
tlo
dor
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Figure 38. Comparison of 25m swimming record
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(3) Taper 713t WE 50m 9 7]=< #H3}

A E @A FIAFE "ol 7kl mE S0m7HA 7= FAH =

t}2 <Table 82>, <Table 83>, <Figure 39>} Zt}.

Table 82. Descriptive statistics of 50m swim record by each taper durations (sec)

Variables

0% 39 5% 79 109 129 149 Total

BP1  275+25 274%25 273+22 275%25 275425 27524 27525 274+24
BP2  276£22 271+23 26921 272+18 275t21 279423 280+21 27618
TP 289433 296433 303+3.3 305+38 299435 297£34 29335 289+3.2

Total  279+26 280127 281428 281425 282427 28327 282+28 280126

BP1, Iweek block periodization; BP2, Zweek block periodization; TP, traditional periodization.

Table 83. The result of two-way repeated ANOVA for 50m swimming record

Variable SS df MS F P i yé;
Between Subject
Group 115.409 2 57.704  1.147 333 078 231
Error 1358.313 27 50.308
Within Subject
Period 2.528 6 0.421 2.045 062 070 730
GroupxPeriod 18.371 12 1.531 7.430 001 .355 1.000
Error 33.379 162 .206
gols 7|7k wel SAHAVERE 50m 9 7159 Wats Jeld Hiy 259
ko] k& <Table 82> #IAI8kl o™, <Table 83> 50m % 7|5 W7l A
Moz Aozt YEAE Lobry] el w1k aQle] gl ol ANBE YRR

VS|
~

o

AN A

=

o t}.

<Table 83>9] o] ARIEZAHEANEA AAE U J HF227)=1.147, P=.333]
B FAGA7) b wE Wste e frolek Abelzb Vel 9 kT E(6,162)=2.045,
P=062]. 1elv Jaa SN w2 AaAE gl BE foe 2ol

¢

p

- 130 -



ERy o A(12,162)=7.430, P=.001].
50m 9 715 Jo& 3 WstE FAH R AuET] ffa ddujx] BAE
Al A, Hold 77kell A 59 (F=3357, P=050)l A"t SAH SR frofd
Aol 7F yrebst o 09 (F=595, P=558), 3L (F=777, P=470), T4 (F=1.531, P=.235),
109 (F=1.028, P=.371), 12¥(F=.869, P=431), 144 (F=1.142, P=334)°A+= 2ol
Akel7b vepA] gFokth fek 3ke] o o]l yEhd SAgkel dd Tukey A
& ¢ A3, 59A TP Jetrtt BP1L ko] 7H¢ w27 vebsith
Je Wl 50m 9 715 WstE AHEd 045 H 14974 F 73] 4% BP1
o] Hat 7152 274£24(%)0] 3L, 590l 273% = HE AI7|EG wWE 7| Fo] &

s

N
N

Wal, 740l 305%% 09 7|EHT 092 =#H A,
2 o, "gol97|g A&t 50m £ 715E |

w3k Ay Hitr]EE& BP1 Huto] Wy BP2 | who] 5YAto] 7] Eo] 71 wE

A A A o2 <Figure 39> 4
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Figure 39. Comparison of 50m swimming record

- 132 -



(4) Taper 717t WE 50m 9 7]=< #H3}

JYE dAY FAHAFEY Heoly 7]|zte] mE 100m7tA] T3V 59 SA44A%
= T <Table 84>, <Table 85>, <Figure 40>} #t}.

Table 84. Descriptive statistics of 100m swim record by each taper durations

Variables

0% 39 5% 79 109 129 149 Total

BP1  594+46 59.0+47 595+46 594+47 59.3+46 584+45 595+48 59.3+4.0
BP2  584+44 58851 579+39 578+34 585t43 589+43 59.2+46 586142
TP 635176 637£78 64478 64.1£76 63977 640+77 641£78 636174

Total 604159 605162 606161 60459 60559 602161 60.8+6.1 60.4+5.7

BP1, Iweek block periodization; BP2, Zweek block periodization; TP, traditional periodization.

Table 85. The result of two-way repeated ANOVA for 100m swimming record

Variable SS df MS F P ' B
Between Subject
Group 1227.958 2 613979 2.672 087 165 485
Error 6203.966 27 229.777
Within Subject
Period 6.677 6 1.113 2.877 011 .096 883
Groupx*Period 19.742 12 1.645 4.253 001 240 1.000
Error 62.662 162 387

gols 73t wel SAAIZIER 100m 79 7154 WEks yEd Hdd 15
kil

Hzke] gHe <Table 84>o A|AE} o1, <Table 8>% 100m +9 715 W7}
SAH R A7t JEAE Loty 9ste e b ade] Q= o] AdMESHR
AHEA S AAIEE Aztoltt,

<Table 85>9] o] YWEZAH AN AnE Bw Ao 7ol B2 W= f

o g zpol7k YERA GOITHF(227)=2.672, P=087]. A7 1HF(6,162)=2.877,
P=011]3F A SAA7Z ] g F5 28 Zael A 5 Fofd Aolrh eyt
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[F(12,162)=4.253, P=001]. 100m <+ 715< A 7+ Wsts FAHoE ¥Ry
Al dLnx] EaHEA S AR Az Holw 7|kl A 5A(F=3508, P=.044), 7%
(F=3507, P=.044), 129 (F=3394, P=043)°1x SAHZ froet Aozt veERTh 0
A(F=2.169, P=134), 3L(F=1.923, P=166), 102 (F=2400, P=110), 14L(F=2.112,
P=14DAAM = Foler ztol7h vebA] gttt 8 a Jk ko] frefek o] vhEL
W SAge S Tukey AASATS $F AT 5Y, 74, 1294 TP FEh BP2
Aol 7b w2 A eRR T

A W 100m 9 712 W3E dyrd 098E 149714 273 =43 BP1

L,

Aok Fot 7] 28 503+4.0(F )01, 1290 5842 % HF 7| EZH} 0922 =3}
ALk 3Yol = 59.0x2 2 A7|HG wWE 7S] YEgor 5 7Y, 10¥, 14Y
o H=sk )28 8¢ 3 ¢ 9tk BP2 IAute] #Hit 72L& 586+4.2(% )0, 5Y

Pl
H
589%, 7¥e 578% Hi7|EHY 08% WA AT 14Y 592%= 7Y 7

54, 74, 124, 14¥ol+= 648 it 7]

AAH o2 <Figure 40> & df, gl 7|3t #8-ske] 100m +9 715& ¥
wek A3, BP2 kel 71=e] wigk glo] /g whEA e, TP fd= 715
s7F A4 efou, v Huel vie) 715 d5o] d9d AL AT 5 gl
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100m swimming record (sec)
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Figure 40. Comparison of 100m swimming record
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7]

P

AES vuwd HAPAF(Pyne & Goldsmith, 2004; Clemente-Suarez &
Arroyo-Toledo, 2018; Pliauga et al., 2018; Spinks, Murphy, Spinks & Lockie,
2009 A2 35 s st Aotk Geladas (2005)9] AollA ~ZHE
G AAAH 54 #d EA A A EolH I ¥ AHd 100m
Aok 2AE Bdo] 9oy, da #4 =vtRAA 7713 oE Edojds A
&3 $54, vheE, AEA008)8 ATellME TIEAY MHERE Ae]E

AAWSAZE, fAAe] ATk ALFo Aol g3

)
2
of

1L
L)
=2
2
S
>
2
f
o
>,

AbFell 6.6% S7kstel folgh Apol7h vEbRaL(p<.027), F
T 282% S7FE AT o) @k Apol= UEUAl %kt 9 2ERA A &b
ol qEE A4 (forearm muscles), AT (triceps), Az (deltoid), i
(latissimus dorsi)7FA] AF&¥ = 83 vl 57t 2ElE(start) & W] ~EE &3
ol i wme = WeE & AT o A< (forearm muscles)? ol
(biceps)e] Z L3}l Garrido, Silva, Fernandes, Barbosa, Costa, Marinho

&
Marques(2012)¢] Ao %= 73t odEde ~Ega9 A3 Jko] i, dAg

o 98907 Fol HrhArh B AT 8% BP TP Evold 2o
92 Wid 23 BP Aol ABUCINE F4 J1%0] AHRT AT 154%
7 Fhsg o, 98 Aol A St

Fuee Ao Az el A%e S4ow WA FAT 5 At ol
Ao wHHE FuAel v Sxe Adsgdelw, AN kolH )2 Hoe
¥ Aol Edeld TS Hgas] A 0FelAE TP vl BP 9w

Bt} 25cm ¥ o] HEZE st w2 A2 FAHNY, 85 Foll= BP o

o
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TP Jeitt HZedo] 27cm =0l Jeat A7k o3k 2Fol7h yebtaL
(p<.016), BP F&2 AbH R ALSol] 81% S7teto] BP Edleold ZRIgo] w7
As @Aelgta & 4 9t 25% oule] wAE $9

EIEE 3 of wa2A Edsta ¥

793 2% Qa<2o]thi(West, Owen, Cunningham, Cook & Kilduff, 2011).

D
O.
r
&
=2
e

=

Keiner, Yaghobi, Sander, Wirth & Hartmann(2015)> ZELE 15melA] 100m<e] 2
ZHE £9 9L o4 S5 ARolth AX EfoldS Ao £EE I
BAA 2BES w21 de] 8 F s SRR AZYHE HAFo Fad EY

MEYe A FYoR #9e 94 4n SRR 454 gon A%su
A3l ofe Yoz e FHOR AlelE Age Hrhg ¥ AT A=

BP MeolA Abdnck AFel spol= 28 557} 8% FrhAa, BAMORE

Fo% Ael7h UEETh 100m o % £ & W 50m HelA] A FES Fol

M AE qAE AE 5 Edode A8F A%, € £RE 9L 47

Hol| FAACl Jgkg w vt B3 W (Jones, Pyne, Haff & Newton., 2018),
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o 10% 9=st3iaL, SAA SRR o3 2ol 7k YEtth(p<.001). AlAl 9 A<
A d3lell A AF59 2BE RREAIMS H7he A9, dA-FA4s-25o F43
A5 2glE WEAIZEe] fog Aolrt gitka B aslok(Da Silva, Dos
Santos, Favaro, Lirani & Osiecki, 2019), AlAlt o] EAst= A5-E9] 715 Ao
= 50mel 1% o2 7|2 o7} AX 7] wlEo| AELE uFS A7 w3k 2o}
ol Aoz AzZwE} kA9 Blanksby, Nicholson & Elliott(2002) #]% E & o]l
A e wet vhg EfoldS sty AEE whgAZre] @EE Tt B

)

rol

G S BT EH 9 (range of motion, ROM)E FAAA =9 T84 X3
A disted don, JrtEE AsEd ARAdEs AT 2 AT A
oA e Zrel A folgk AFol7t et o (p<006), FHA A= BPok T
goldoel mE Wstoll A fFoldk Aozt el gkt & Aok e HdS =

A W, 79 2ERAY] EEAS STV H8 oA 7

e FAANTIM, 1S F u e WA gow 7o gdE S AlE F
7183 e A#aAvE v Bl

(Willems, Cornelis, De Deurwaerder, Roelandt & De Mits, 2014). wgtA] th4=2] A

A Fel o] (Willems et al, 2014; Geladas et al, 2005 Troup, 1999; Beach,

Whitney & Dickoff-Hoffman, 1992) 9459 <4 H7te o7, &5 ROMS

Y
i
e
)
f

ZHgo] FM4ow Aad Aow Andt
e Adel 78 9 HHE AHNE fASE sHem wum duAv=
gt B QT w7n @uAsldA BPs TP Erlodel we wsh: feold

2ol 7 YEf A gkth sk R, BP F e AR ERET Ao e3bal ghdA] 7|7t
64% S7tste] BP Edolyd Z 2ol @AY £ #37s FEAA &
T aHA e FAT F Sk
Fggoll Al W (balance)9t FOl(core) EF PSS AL3}ATY < HAE
(external oblique), &2 <*(rectus abdominis), % 57| ®<*(erector spinae), U<t

(gluteus maximus) & <59 & 7|50l dgHo] W1l 70 Efoldo] 49
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2
-

solAl B (Fig, 2005). =HF F7h w59 25 s 2
4 =

A EYoldSs ARHoz Algst Az Aot shAle ZLgo] AslE i o7
3] A 27l (shoulder rotator cuff)e] B d I s F5 AAIIF Hol 342 E
glo wg &9,

ol dolgt Bttt (Newton et al., 2002). o] ¢} Zo] Edfolyd ¥
]

S Ay z ZFE3 |0

.
&
i
a=)
M
X,
o
2
X
ol

H o, TT 70 o= S
Aasith E9, A4 BE G2 98, e o s 52 ¢ 5 e =
old mzgo] HA4el Avldel BT 4 YES @uh B Ao BP Tz

< Edold el met dAsA o, e/ aF

22y (anterior deltoid), &9 (latissimus dorsi), & 2] (rectus abdominis), 2|3&-A}

rd

(pectoralis major/minor), A

(external oblique), & - (gluteus maximus), W™ E A+ (quadriceps), W& o]+
(biceps femoris), B]E-<t(gastrocnemius) 5 59 & 7|5& HIAA BP Edo]

dol mapAoelal, @AY Fgdrolds Attt = & Stk
'

A Edold Aol mE FEA8oA Ko Aok vebEkth B3, Ak o
Az ACE HAFE 3 Ay Huuy, Aol BP Edold A& uw
A 2h =24 A7) 7, A3 A7) kel Aaggoa §9F Zolrh yehgt

BP a3 TP A 7+ vl A2 Afh(p<028), F41< Ao gk (p<.041),
T2 A(p<Oll), S0 & (p<0b), Azl Adigh(p<018), #HiLst
A A (p<.019), Bt ake] Afgh(p<035)olA BP fdto] TP Hotuo SH7|=
Astoll M frelgh zol7k vEtstth olgldt Ait= &5 F7I8 Edlolde] Wy

=

(Garcia—Ramos, Tomazin, Feriche, Strojnik, de la Fuente, Argiielles-Cienfuegos &
Stirn, 2016; Fiolo, 2017) Z3}¢} A xste] E AFZ A A3tk Dalamitros, Manou,

Christoulas & Kellis(2015)= AW A4 48 Edold s A &5t &3
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& Az AW Qs AEE0] A

2
;o B wuitie] JeEY =2 #A7F UEh(Bae, Yu

oL
o
-
o2t
rot
g
os}
o)
i)
at)
o
—
w
B
OO
o,
ofN
)
I
o
f
-0,
i)

o
oz
i
32
iul
H
[
Y
">
rd
o

ek AFFAIA R 1% S7kste] ol @ Abol7F e tH(p<.00L).

A Adghe AR A 2750l 12% FUhea, EARoRE §
& Aol YERTH(p<042). AR S = TP Het 1.5% w=sstslov, =5
F718k Edelde Fd F, BP Jdo] 75%9 THEE molw HE Adigtol
A B3, FUgE ARl 11% S7hske] 213 2Fo] 7k HEEtH(p<.024).
At Adighe ARG ARl 275l 10% S7bske] folgh Aol7t UEkyt
(p<.002). A ZAAME TP Fdel 05% Egou, B85 F713 Edolds
d %, BP Fdko] 146%] $7H5S noln Al ddigre] et w3k,
ks ARFel 10% S7heked ol @ ZFol7h et th(p<012). $-2 < g A
ARG AR 1% 2715l S7hstalar, frel@d Aol HEbdth(p<020). At
= AR 12% S7Fske] el 2Fo) 7k e THp<.002),

FEELAL &L A BT AR FA7E UM e R FAA LR {oF 2
o5& YERE O (p<006), HASEIATHE, AT w ApHdE gAML
ol gk Apol7h vEbA] e gkt

o

o
X

-

554 29 248 29 43 24 Bde] vk £9 4 23 (hip joint) ¥

B Erels $Aow Ass gs, TEAA §A0H, FRH B W
% B clgAs)e widew dEE 9= WA A= A71E Brh ol Uk

(gluteus maximus), == 2r(hamstring muscles), ™ 8 A+ (quadriceps), = A
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Z(ankle plantaris)®] <5< 7F¢ @ol AMgdth  Astrand(1978), Charbonnier,
Lacour, Riffat & Flandrois(1975)A 7ol w2 QJZA7| By e x7] 9] oA A&
vl vlgo] o ov®m F-gre A dre o wE FdEER Ho]aE 6
A e 2] vFgs Fofofgtttal gk sHAR dAE des &S A 9
ool dUA KHE Hu= FE F7H7F 9 F85H7] wEel Ao AR RlE

il

S0meAe At 400m A Ag ddew S8y A7Y 3k FudAE
A3 Hawley, Williams, Vickovic & Handcock(1992)= 4F-&tA] AAI0lE HALE
AAG A dAgAFE ooy FEaert AAgdeRY =4 YEdta B
a3kl 18] 31 Bencke, Damsgaard, Sekmose, Jorgensen, Jorgensen & Klausen(2002)
= Aad F347Y sHCGSAR s mE FAAAd el 29 Ao
AALSERAT AN E HALA A sl HWuerE 10%, B aels
16% =A detgton, MAE Hx Aze] ghy JE SAHA BF Fof A 2ol

et Aol S48 AFASEE Fasy wee 2] wuHAtL B

¢

il

CHp<00D). digt= Aol 78% F7tete] SAHoz o3 Aol7F vehytit
(p<.001). Het ok At APART Aol 58% 39)7F FdE o] Fod Aol 7t
UERSEEH(p<.001). o gk AbS-oll 54% S7bste] ol gk 2ol 7F YEbsktH(p<.001).

Ak she = de] AT S0m HEE E W FAAA oluA sdsd
of FAQl et e ARSI olvA T w8l ATP-PCA
A

4 B AEEAAA) S FEAITI7] A T deE S
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7218t Edold ¥ Taper 7|zZtofl o
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o

=g0=
="

A1 :

2.

r

<

ok

fir

<
T

b,

astet. 8

wAE 54

e

o gate] =¥

L=NEeN
[SIE=1

7 (cranking), Y A0 E HA}

KX
R

o]t} Swaine(2000)
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B Aol BP1 fda BP2 Jok W A7 #E AEAYS S AT
W& that 2ok 2w 9] BP1 Hde AR BT Aol 95% F7kste] 9
g Apol7h e T (p=.001). BP2 Hete Aol 144% S7tste] froldd 2kol7t i
EFtH(p=.001). 24 ZJ¢] BP1 {2 AbAEG ARSo 172% F7beblaL, ot
akel = UERETHp=.001). 3FAI 9 BP2 R ©@& AFS-o] 227% S7tet o, FAA L
22 g Aol7t yEbbAl % ktH(p=.083).

B AFoA AAR 25 F7)ske] RO AM 2ERIAL HHe] Z2 FEL
Y748 (pull up), # Ec}(lat pull-down), bm &= =2}7}7]|(rope climbing), ™ t]Al
& (medicine ball overhead throws), #l°]E Jtt¥ E$2E(cable up-down twist)
solth. B4 ~EZI9 WM7|(glide)ol X HZA 7] (upsweep) 7HA] AFEEE L5
A%} 8k (subscapularis), 38 (latissimus dorsi), &3 < (rthomboids), &/ A%
(pectoralis major/minor), 74+ (triceps brachii), 4 ¢Fe] < (biceps brachii),

AR w3 (forearm  flexors), 2 3¢k (coracobrachialis), Z™ Azt (anterior

deltoid)oltt. At IAX = 2ERAY AgE Fdsteld 949 2 Ego|ddl
Jzaor g}, Eeh, 2EZF #dd APAFNME +F FFS 2EZ A9
o], £ GV} FFHY, 2ERA 4L 7FI BHI dAolmE 7]
A sillE F9E F de F8% gdo|ti(Hawley et al, 1992; Nakashima &

Ono, 2014; Secchi, Muratt, Andrade & Greve, 2010; Caty, Aujouannet, Hintzy,
Bonifazi, Clarys & Rouard, 2007; Ikuta, Matsuda, Yamada, Kida, Oda & Moritani,
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g Efoldd A Mgttt 1efA 156met 25me= G4t 3 ol
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62+0.3% o]g o}, ALFo] 62+05% 2 7|2 Wast §lo(p<.024), 25mol A=
-23% ZH(p<O01l), 50molA = 03% 712 dEo= -1%
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Abstract

Effect of block periodization program on physical fitness

and sport performance for elite swimming athletes

Ji-Hee, Park

Department of Kinesiology
(Greneral graduate school of Jeju National University

Jeju, Korea

(Supervised by professor Young-Pyo, Kim)

The purpose of this study was to analyze whether block periodization (BP)
program for 8 weeks might improve physical fitness and swimming performance
in elite swimmers. The participants in this study consisted of 30 high school
swimmers with 50m and 100m as the main events, and they were classified into
three groups: BP training group with 1 week intervals (BP-1, n=10), BP training
group with 2-weeks intervals (BP-2, n=10) and traditional training group (TP,
n=10). In study I, we analyzed basic physical fitness including muscle strength,
muscle endurance, power and agility, and special physical fitness including
1sokinetic knee strength and anaerobic functions after BP-1 training program.
Study II suggested differences of swimming record and performance according to
a tapering period (0~14 days) after three types of training program.

The results obtained in this study were as follows;
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First, BP-1 training group significantly increased muscle strength, muscle

endurance, power and agility compared to those in TP training group

Second, BP-1 training group significantly improved isokinetic knee strength at
60°/sec as well as enhanced peak and average power in Wingate test

compared to those in TP training group.

Third, BP-2 training group showed significant difference of swim bench and

vertical kick performance compared to those in TP and BP-1 training groups

Fourth, BP-2 training group significantly improved 15m swimming record than

TP and BP-1 training groups

Fifth, BP-1 training group significantly reduced swimming record in only the
15m and BP-2 training group significantly decreased the 50m and 100m
swimming record following 14-day tapers compared to those in TP

training group.

Sixth, Both BP-1 and BP-2 training groups showed the fastest swimming record

in the 50 m freestyle at 5-day tapers compared to TP training group.

Seventh, BP-1 training group showed the fastest swimming record in 100m
freestyle at 12-day tapers, and BP-2 training group showed the

fastest swimming record in 100m freestyle at 7-day tapers.

Taken together, these findings suggested new evidence that BP training
program not only might positively influence physical fitness and swimming

record but also would be needed to youth swimming sprinter for athletic

performance.
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57 =

Adaptation training program

AD 1

Upper extremity

Associated muscles

Pull up

Al (latissimus  dorsi), ©]F<(biceps), WHF/ AT
(pectoralis major/minor), ™ <*(pectoralis major),

2 8| ¢+ (coracobrachialis), 71%}3}<*(subscapularis),

Bench press

2L

™ AbZ} T (anterior deltoid), A == (flexors),
=

<(biceps), A (triceps) ™ & <*(pectoralis major),

[

]

Full (lactissimus dorsi), A *(serratus anterior)

o

Lower extremity

Associated muscles

Eccentric back

extension

ZF7] "t (erecter spinae), W=+t (gluteus maximus),

>

=

< ¥ (hamstrings)

Decline sit up

A (rectus abdominis), ¢]&-AF<-(external oblique),
42 (iliopsoas), X & (pectineus), & (adductor
longus), & (sartorius), ¥ & (rectus femoris),

o) ¥ 222 (tensor fasciae latae)

Isometric half

squats on the wall

o) & = (qudriceps), ¥ <(gluteus), <3 < (hamstring),

7FAa] (soleus), H]E-tH(gastrocnemius)

Squat

E-2] I (rectus abdominis), &-Alt(obliques), HF7]H
(erecter spinae), ™ ¥ A} (quadriceps),
= (gluteus maximus), WA (adductor magnus), &

I < (hamstrings), 7FAH] (soleus), H]E--(gastrocnemius)

Standing calf raise

H] & (gastrocnemius), 7}AHH](soleus)
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Adaptation training program

AD 2

Upper extremity

Associated muscles

Shoulder press

AH/ZH Az (anterior/lateral — deltoid), AR
(triceps brachii), ™&<*(pectoralis major), A <*(serratus

anterior)

Seated cable row

& Hpectoralis  major), “F¢t(brachialis), QI
(brachioradialis), & &<-(trapezius), = &}*(infraspinatus), ™/
A9 (teres major/minor), % 2 (posterior deltoid),
=& T (rhomboideus), &ul<*(lactissimus dorsi), &F7]#

“(erector spinae)

Barbell curl

(trapezius), A2 (deltoid), W&+ (pectoralis major),

e
W @F (brachialis), ¢ko] < (biceps brachii)

Push down A A (triceps brachii), +<*(anconeus)

Whole body Associated muscles
27y (deltoid), < X(trapezius), <Y (teres major),
& (pectoralis major), 2ol F(biceps brachii), %
QA (triceps brachii), A€+ (brachilais),

Deadlift Fal < (lactissimus dorsi), A =2 (forearm flexors),

o & (gluteus maximus), W (adductor magnus),
/2] &3 (vastus medialis/lateralis), ¥ o]+ (biceps

femoris), H]&+*(gastrocnemius)

Landmine squatl

A AFF(triceps brachii), A7 (serratus anterior)
AW/ZH  AHZbH(anterior/lateral deltoid), % W&

(upper pectoralis major), ™ (gluteus maximus), EH‘H
A +(adductor magnus), ™ & & (rectus femoris), /<]

=34 (vastus medialis/lateralis), 7FAF] < (soleus)

Core

Associated muscles

Eccentric sit up

&H(pectoralis major), 2Hrectus abdominis), &3<*
(transverse abdominis), W/¢]5&-AX(internal/external oblique)
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Adaptation training

AD 3

Upper extremity
& core

Associated muscles

Rope climbing

AW A H(anterior deltoid), ‘&8 <-(rhomboideus), A$HHr
(biceps brachii), “Fwl*(lactissimus dorsi), A ==(forearm

flxors), &2 Hrectus abdominis), -3 (transverse abdominis)

Medicine ball slam

bt (triceps  brachii), “d-¢+o]F(biceps brachii), ¢t

(brachialis), &% (rectus abdominis), *#¥*(lactissimus dorsi)

Whole body Associated muscles
% B (trapezius), AHFH(deltoid), ™ & (pectoralis major), 7
A< (serratus anterior), Fvi-(latissimus dorsi), AT
(triceps brachii), &7 (rectus abdominis), 2]&-A}lL(external
Jump rope

oblique), < (gluteus maximus), ¥ AH+-(quadriceps),
(hamstrings), 7FAFA] = (soleus), H]&--(gastrocnemius),

2=73]
= _|
£8 AlA I (wrist extensor)

Body weight squat

B2 (rectus abdominis), S-AF(obliques), 2 57| ¥ (erector
spinae), ¥ AFF(quadriceps), ™F(gluteus maximus),
ol A £ (adductor magnus), <3 <*(hamstrings), 7FA0]

(soleus), H]E-(gastrocnemius)

Agility ladder ins
and out

ofrt
2
=t
ofl
M
o
i
ox
o
i

(dynamic balance and agility training)

Kettle bell swing

AwW/ZH  AHzZbE(anterior/lateral — deltoid), A7 (serratus
anterior), 5 W& (upper pectoralis major), %/3} St
(middle/lower trapezius), Wit (gluteus maximus), tHE 2
(rectus femoris), /€153 +(vastus medialis/lateralis), &

(hamstrings), 7FAH](soleus)

Squat rotation
press on bosu

muscles used for squat,
738 2 Fo] ¥ A (balance and core strength)

Lower extremity

Associated muscles

Side plank with
hip adduction

2] E-AFE(external oblique), A7 (serratus anterior), it <t
(gluteus medius), W& == (tensor fasciae latae),

) & 2] T (rectus femoris), o &+ (psoas major)

Standing jump

AHdeltoid), #1571 HHerector spinae), A H(rectus fermoris),
Y E A +Z(quadriceps), &2 (hamstrings), 7FAH]Z(soleus), H]

E(gastrocnemius)
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Maximum muscular strength training

MS 1

Upper extremity Associated muscles

Pull up

Bench press

Barbell curl
muscles as above

Triceps cable
push-downs

Seated rows

Aw/Z=H Az (anterior/lateral  deltoid), ArHAHF

Barbell machine .
(triceps brachii), %% ™ <*(upper pectoralis major),

presses
A 7 (serratus anterior)
S Azt (posterior deltoid), = 3k*(infraspinatus), &-/3H5-
% 2 (middle/lower trapezius), fﬂ/ Y (teres major/minor),
T-bar row

ol §*(pectoralis major), #Flt(lactissimus dorsi), 7t
(brachialis)

Dumbbell lateral | =% AHZt(lateral deltoid), % X <-(trapezius), A<H4tFt

raise (tricep brachii), A A <*(serratus anterior)

Maximum muscular strength training

MS 2

Whole body Associated muscles

muscles used for squat as above with 4FZ+<*(deltoid),
Barbell back squats .
] & (pectoralis major), “&¢ko] <X (biceps brachii)

AM Atz (anterior  deltoid), A5-/3HF-  thg-<-(upper/lower

Nordic hamstring | pectoralis major), ¢to]+Z(biceps brachii), &gt A+

exercise (triceps brachii), %-&<-(sartorius), =3 <*(hamstrings),
H] -2 (gastrocnemius), = 2F-(popliteus)
Lower extremity Associated muscles

< ¥ Z(hamstrings), ¥ (gracilis), % 3 (saltorius),
Leg curl

2
H] %%(gastrocnemius)
5

AHF(quadriceps), WiE-(gluteus maximus), =3
Leg press
(hamstrmgs), 7FAA] (soleus), H] &t (gastrocnemius)

Standing calf raise | muscles used for standing calf raise
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Leg extension

lﬂ/ =3 (vastus medialis/lateralis),
<(tibialis anterior),

(fibularis

B3 (sartorius), 47
A Al F(extensor  digitorum  longus),

XHﬂ] 7FAv] Z(soleus), M| &

longus),

(gastrocnemius)

Barbell lunges

o] 5] L ubAk
/953
/% EHgluteus maximus/medius),

vk (gracilis), 52

(tensor fasciae latae), W ¥ 2 (rectus femoris),
(vastus medialis/lateralis), W (adductors),
& o] FX(biceps femoris),

“H(sartorius)

Maximum muscular strength training

MS 3

Upper extremity
& core

Associated muscles

Physio ball T.Y.A

& AbzbE(posterior deltoid), &)<
A AZ(serratus 2 Z=7)d

(gluteus maximus), ‘&3 - (rthomboids)

% X (trapezius),

(latissimus  dorsi), anterior),

(erector spinae), U+

Whole body

Associated muscles

Deadlift

muscles as above

Superman push-up

ApzF A9t A (triceps brachii),
E A (rectus  abdominis),

external oblique), ™ ¥ <*(teres major),

Z(posterior deltoid),

{0 -101'
(g

ia

=1
th&(lower pectoralis major),
B (

=3}
=

[e)
il < (latissimus dorsi), ™ E 2] (rectus femoris)

o

Lower extremity

Associated muscles

Eccentric back
extension

Decline sit ups

muscles as above

B2 Z(rectus abdominis), £33 (external oblique),
Fa

Pull over crunch | &8+ (illiopsoas), #| %+ (pectineus), & & (sartorius),
using gymball FlldH(adductor longus), E2PdH(tensor fasciae latae),
B 4 (rectus femoris)
9] &% (external oblique), ™2 .*(psoas major), HIE -2t
Cabl -d
able up=down | 4 o (adductor longus),

twist

A
T
= 1
RLE

(tensor fasciae latae), =
=

o) W A £ (adductor magnus), (gluteus medius)
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Power training

P1

Upper extremity
& core

Associated muscles

Rope climbing

Lat pull down

Shoulder press

muscles as above

Whole body

Associated muscles

Medicine ball
throw to side

et t(trapezius  brachii), A™ AF(anterior deltoid), W/
(internal/external oblique), &%) (transverse abdominis),

=
F(gluteus medius), ™E 24 (tensor fasciae latae)

Barbell back squat

muscles as above

Lower extremity

Associated muscles

Depth jump

37"t (erector  spinae), FS<t(iliocostalis), ©/FT
(gluteus maximus/medius), W EAHF(quadriceps), &

(hamstrings), H]&<-(gastrocnemius)

Single leg vertical
power jump

o) B AF+(quadriceps),

(hamstrings), /%< (gluteus maximus/medius),

7] "t (erector spinae),

(tibialis anterior), 7FAH1](soleus), H]E+(gastrocnemius)

Multiple box jump

muscles used for depth jump as above

Side jump and
sprint 25m

A7 FH(tibialis anterior), 7FAH](soleus),

4 (hamstrings),
E-Z(gastrocnemius)

Bench press

Leg press

muscles as above

Power training

P2

Upper extremity
& core

Associated muscles

Rope climbing

Shoulder row

Shoulder press

muscles as above

- 169 -



Bench presses

Whole body

Associated muscles

Deadlift

muscles as above

Medicine ball
throw to side

A (trapezius  brachii), AW 4Hzt(anterior deltoid),
/2] =33 (internal/external  oblique), &3 T*(transverse
abdominis), Sw=(gluteus medius), HEZEE(tensor

fasciae latae)

Lower extremity

Associated muscles

Depth jump muscles as above
(30 ~40cm)
Multiple box jump | muscles used for depth jump as above
. YEAFFE(quadriceps), &3 thamstrings), A7 (tibialis
Running bound )
anterior), 7FAH](soleus), H]E--(gastrocnemius)
Leg press muscles as above
Power training
P3
Loweé:z ec}ét:: mity Associated muscles
Jumping
Sprinting muscles as above (complex movement)
Isometric half
squats & sprint
Power-endurance training
General muscles used for freestyle
H(trapezius), & H(pectoralis), #F7]H<*(erector spinae), 5% <*(rhomboideus),

ofd ol>

HH Z(latissimus  dorsi),

/9] =3 (extenal obliques), &2+ (iliopsoas), LW

(quadratus lumborum), W&(gluteus maximus), ™E 2 (biceps femoris), H]E*

(gastrocnemius), < % <*(plantaris)
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