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T S

HEoE —THREE RS ST EE) - HEEKE IR EIR S R S RS A > 2
RESFFF R - bR TR DAE /K R ORFER 4R AL DA PE T34 » BE RS0 L B2 1
AOFEZK FR A HERE ST o T SEANaT g HOAE /K B TITE 7 12 v U ENT RO AT
52 N INPAY SNRWN: 1 = =1 N i 5 b Qi 1 =S G = A o 5@ 25 N 7 g I A U o= S 4:hed 22 S ITA
B AmEES LN E S BB - ERITHVEE - THEEREEMITEAEY
FIERFI AT AR RATH ST - DA BB B e sk e B ek D H ) R rg O Ty
F5 o A RBAHEEEERIAIEE - HEEHIFAREZEA EEIvED -

VO{E ke B vk 2 = (butterfly stroke) ~{{I={, (back stroke) ~ =, (breast
stroke) F1H FHE (freestyle) » HAfE 5 HEIAE » BT E AR AYIAE —
VK (front crawl stroke) 2R A EHEEE Kl &y B I - SEDRCMERE DR -
BIfF e ARS8 RILIFE SRR A %% (Sanders & McCabe, 2015) » =t 2
FyfHTEEELEE 1500 A RE B - EFIAEKEEKZERSE - 1o - EF
PHESREING - RZHAYGRE B4 LB HEURETTHY (Virag et al., 2014) © 5k
EtETAELEE T - BRESTUN (U=NE SN ) - A —FayHE S DK
SE > MAGRFEKMEERARIAZEEES » Bt RIEEEM: -

TEFEVK YR 2 AH BRI ZE T - AEF S - k4 - 85 - R[FELE
FPREEAVECER ~ M FHTT - HHR - & ER2EMAEUKZENILES - +0%
Bk o AL BB EFE KL EREN TR  FE=ST TS g5iE
KR RIFHVERRZ PR (Hollander et al., 1988) - B2 /RA — LW EaE B am
%L (Bartolomeu et al., 2018; Cohen et al., 2018; Morouco et al., 2015) = Morouco &
(2015) FEH F-FIRAIAUAE S ERRELEI4Y 7 © 3 > Cohen %5 (2018) HilE i FEEHE KK
TR0 (ZREIRAE0 ) - FEENFE KAV ERVE St bE =~ 2800 - eRrtam
A1 RIFEH BN IR ARER - A B B S H H B S B i 2R S AR M R

GrE AR A AR KB ER Y s B HEEE AV TR IR E A T4
Z— > ik P E S R AR — IRk ZE > Hrp T EnE S B S > #2)
NIRRT TR ARRE SRS B R UL —2 P 1YE T
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RoXFEHEZERHS

— ~ ¥IFEEBIN0E
(—) RFEIERIIIE
EEREXI TR ACK R AT E & FE A T ERABI eSS
RERIIHTFEHI SRR R/ N - BEZRAE RS BRI R LB - J B ALl 4R
RIREA —E—2 (Liu et al,, 1993) » (HRE A5 B LU T2 P& E: (Maglischo,

1994) :
PEEZ 1
PEESZ 2
PEES 3
PEEZ 4

PR S -

AJKAHJE (entry and stretch)
THIHTUK (downsweep and catch)
I (insweep » A FEHE/K )

EXI] (upsweep > B FEHEK )
H7KZz d1[a]4E (release and recovery)

Ohgi 5 (2002) [FJiF LUESARAMISAE T+ _E AV IR SRS Maglischo
(1994) #5330 > GESRBUREIKM T B ERY P& B 7T LU AR A 1]
Y o PEEL 1~4 R e/ KepRIK - B(EFERAEBHATT AKE - —EAERICHR
55 0 B 5 BB e PG ENE - Wk 1 DIEF R ABREET - B
& R (e DT EE T RIFAY KA FisE 713 R 851 B AR
HIEERILE -

B 1

TERAT TR F K PESE

AFEE
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(=) RIFInERRVRAR IR

Schleihauf %5 (1988) $i5 t » #5871 7K Hp #f 2 BB A 20 BT O B — 2K
FEIE(EAYAIRE (one-peak velocity pattern) » [ffj 75 £ HIl 2 — ZC 2R FE & (H Ay B
f& (two-peak velocity pattern) o gt /2 s 4T Lo FAE /K 0l F B EL > 4
—XEANZR - A AR ZREYNZR « 2 7% Maglischo (2003) S #E—H
oy Afr T S /K e R PR R B R FELE RS R SR KP A 2 [
HERER - 43 RS T8 2~3 PREREL 4 V1% FFE B 1fE F1F 3 B E] 4 FEEE
> MR © ERRAVEERIE Z BRIV Z e P SRR E (MR
41 > 2022 ; Cohen et al., 2015; Gonjo et al., 2020; Gourgoulis et al., 2015; van
Houwelingen et al., 2017a) » P3R40 (2022) DABRL A8 T~ 5 {lE 2 7347 A [F] 7k
Z(70% ~ 80% ~ 90% H1 100%) HYXIF-NOZRE » SFER B8 TA & (A ] THF
ORI T RIEYNZRRE - [FIRFE /A J7 AV HNZEE WA E S © Cohen %5
(2015) DABIZR RV 28 F- Rz el - st i LB BEE T A AR AVE)
{E o e RS REF KPR FR A FEEEES —E—80 BF G
FAENK R ERIFSEL & H—KNNER 5 AAFaVInzRRAIA S G F-AH8 - 5/
FRERAD (2022) HIBFFEAESAEIE] « B T /A2 M- IIERAYR—E) - Cohen %
IRFEH - W F IR MR A RN AE - B 22 R EfFR K R & EHY R
EhHAE—HEIEE  iEAIRRE - 550 EhRa s o
Kudo % (2013) DI FEE UK R EE - st DU 2 ONE
FE /KR HEE ) (drag force) F15- 17 (lift force) » AFLL 1m/s 1 1.5m/s
HIFR R T BT 754 50% 1 75% HEEEERE o 458 5 HEEE 1.5m/s 7Y
AR RIFEMEE IR FRR RS N LR @A IERFHY 1.7~25 f5 2
% o iEst R T K HR R R 2R B -

TR F 25 PE B HE 2 T ERRAV 4L L > Cohen 25 (2015) #5 H FH{E &
P B e A HUHEHE ST R4S & A JIAIHE R T - HAHZRAE RS AT A RIS B+
TS T TV ERL » MARIPE A R Al F 22 R I T ERE
HE#E ST o Gourgoulis 55 (2015) DAA-Ar 2T Rz el » o0 A AR H%
EREAYK FEE - psE R A G RS EB R 2B HAAE A
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= BRI FEI0ER R R RIS TR R 5T - 45545
HAE/K R RIZKAERR F > A INZEREF /K RE D BRI A MRS (8
HAEARTHTE AP EE 3 IR HARIPEEE 4 2= R K ) - 5590 KKy HAHHE
e PE B 2~3 TRV R SRR T > M ERIFEES (FEES 4) Rl 25
HIY7E 777 (F1 Cohen ZEHIIHFTAE SAHE ) © Gourgoulis FE RS » oy T 22
RS AIRY R EFEK PR KR TN -
HAEHKARIE T EE RSB T T EREK - HEEE A%
% ~ §50 ~ F EAVED(E -
(2) FEEENERKIR
2R > Payton 5F (2002) BI$5H - BEFAEFEIKAY N RIED(ERT
SRR ETEE) (2 S RAEAV R EENME ) N TRV AR E SR 2
HERHAY o AFER - B EEE SRS (Gonjo, et al., 2020; Kudo
et al., 2017; Kudo et al., 2021) * Gonjo 2% (2020) EFHFEEEK AR A 25 »
i Kudo % (2017) RILA 16 firmFryEEF Rzl - DA ERUK i ié
TERUK RS iR - N A R R S FEaV e (E - FE LG FEE)E S
o SRIFIRFESENERKE FE ERIBRTEIES - B85 DI A=
EEGET-E A SIS ETE - FEIEERAE F-E0 A 7 BRI EE R AR
WNRIPEES - DAURJSHI A ZRE M F-AYHERE T 2 BAREME - 4555 IMAERT{R 7 A
HIF-ERERE ~ FHYIIERRIBUEAE N RIS BRI ERIPEE: - IS RRETE -
KIP&EL e AV E) A 2R 1S (BRI e B RV REI(E ) #bh » FaYR JIHEE
WARA o R EAE XIS BRI 2R S RE e e s S Y A s -
T B8 b R P ES T F 1T« Kudo &5 (2021) 45 HAE PRI EL 0% = Bo AT
R AN ERUE A HER: - FIRIBIREET  IEFSE R X B ERE =5
RRERHVEESE) - HIOZ e EE) - R RSB AER - EXIFE B
B TR ERE RIS O REERRVEE) - BERIEEGIZE A2 - B KA R E)
7K 22 R P& EL A CAUS YRR Ry i -
TR RT A SE OISR > FAE/K R E A A T2 538 FHEKavinz » A
R PNERHESE BRI E « EREA/KPRIFFEEA 2 (@ hnzREn © —qE2 AP
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BE > FEPEEEAYHEAE ) FE BT - FEEME R R HEK (SR Tk
K EFRREIIES ) - FEENSHETED) (SRR ) 5—EZE
RIPEES » BEFESECHHEE ) T E 2 A SIAVERL » AR NER S I aYRAEiEE) (/5
FIFTRAE (R ) > B8 A B FE KR -
— ~YIFE SRR
TEfEKENEY » Biafais g e FF LS RS Bl (longitudinal axis) 590
i BN REEAY I EN(E - M 2 R B REHYIRED (body roll) - BESIRENFR T
BEFRERI LENEESN 0 BE - ETEEN RSN IR 0 BT I3 (buoyancy
torque) © & —EHY_FRGEE K T 55— B AR MUK KR - SR T ua
g BERHREEANSE RN EWEOEK —(EEENZE > B IE
(Gonjo et al., 2021) - 78 FFERENYEIT T GHES AR AYHERE SRR /K R AYLH
77 (EHE$95F > 2011  Sanders & McCabe, 2015) » 7AiM A\ AdEs B 2 5 BA EA AR
BAER - FrlliE —(ERASHIER] FiF th 242 B i Rl i - T EEeEnvEE -
(—) BRREHESRH SR
WFEfEH - EREKSRREN - BARGES SRRy BN R e
" RASTAVEEE E Y - il SRRy E —{lg —EgE T BT
e - HEE0Y el E LRSI RIS K © Gonjo F (2020) DAz
Rzl B bRk (RHR) AU ESIEE 2R » D2 A5 AR XY
mANERET D TR e ES R 4 lME M ELAE > Ikt AT
8 2 HUS AR IRAVERL S © TERAEN N EEEEER AR o TR
WEBE B RINHRETS - Eas i TR B OB IRFRE - A AE
TEEEEMEE S RIVEECGEE - LTHEESBNGE (RS
R RERE AT N EEEN e g I (Psycharakis & McCabe, 2011; Psycharakis &
Sanders, 2010) > BEGHY#E R HLIE 2~ K - Dieguez ¥ Barden (2020) LA 24
U EF Rl o 12 UiEE25E > 12 UfVIERRERE Y B S ERE -
WHSE FR RN ZRAR S IR D - A=A A EZRE AN 100 AR - 4558580
TNERENE R RS REIEEAE FEHEENIAARE S A EREN
HEFIE RIS 2 BRHY B TSN e A 20 )N - Dieguez B Barden 58 fy
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SRR AT RS HRR A VB ERAERE -

Wk SRR 0 > S ReRYEBNHE M & /D (Dieguez & Barden,
2020; Gonjo et al., 2021) » JFE4h » A EwmEIEER ~ R PR R @i - 4
RiEgET (MRS REAET ) /Y B TS hEEm S R R E (Dieguez
& Barden, 2020; Liu et al., 1993; Payton et al., 1999; Psycharakis & McCabe,
2011) © Payton % (1999) st REHEM N RRENEZLE » SERSFIE
200 A RFECEER; - SAS/RENAE R AEAE N IR IS AR eI -
MREN S RREINR 66 & BIETRRNARREN 57 & MRREEL
FREE/K PP B AR A ~ RTINS ~ R e R (B f IR 5 -
GE_EAHTZE AT AL - RN E S B B R B A R R/ NI TR
IR P — B PSR Y SR ] DL BRI T — (AR AT BB LA~ - S0
FIRIETAERE - 1WA e A E RS T SR BIR L > Marc
Bl Gerhard (2012) HYMTFE4ERETUR - REHEEERVE T ES RS L &5
REVEENMEEE =A% - e R E MR E  WEEEEIOREHIEE
EHIRAHYEAL -

(Z) SREABHTRZRERM

bR 7 AEENEE EHIERESL - RS E SRR HEE R A
THE RETERR o FERATHIRIISE 155 EREE Sk A =Ry
EL&ER - Kudo % (2021) DA 15 i S Hr5EEF B2l - Je I AT
UK o B TN R ETRISH S A TRV B - AR R EE B R0 -
PEE DL BRI ER AV ESI S B A B AT FEILSRI % B B e R i
o (RAENEENEIERIET B SRR EN(F ) WRIERERIERNT /rtE (e
RE) -~ S RAETES) - B ETE B e T E W AT E YRR
KRy 100%) &5 5RA5 AR R BN B B 2 FERERIR 7 W AV R R T8
FAIEMHRE  JEEr R T E A EATER - AR RIFE BRI ERIFS B oy il R
28% F119% » ¥ /K22 Hh [B{EFE ELAIA 19% - feEs =@ NI FEELRY =R -
(BN S RHEHEE) © £ ERIPEEL - HRRE VRS IS B ) -

Gr bl Em AT R AR IR T _ERCHY EEIRIKSN - BRREDE YA
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HREIEER - BANREGGIRE SRS R E TR > 55
AR E IR T Tl K RS B HEAE TR (K TRy EE ) > EHE A B K ey —
{ERA TR ER ( ARIPE BB E 28% » EXITEESHBR R 19%) - N BRI REIIG S
Ay BN B A N R - A S B R A B R R e IR E 1 -

=~ WIFEFEHRERERE

K - FHEER R JIACEDE D) - FHE/KIF IR TR - (REEHEETT
MR - WIS EEATENE Bt UK - EFACH — ik A HHREATHICE #1E
Y KB RIRHE R THERY (FRERE S AT T T 3w Y -

DL &0 B B 5 3R B9 W95 A Takagi 25 (2001) F1 Sidelnik B2 Young (2006)
Takagi % (2001) 7£ 4 F-AYE FIHIE] ) 88 {1 PR ik B BR B RkEs - I s A
& € ££ EURE (wind tunnel) 5 > DL 12m/s AR 2R 5] o 5218 16 T F M A 25 B8R
THERASE I ALK A TR R T 1% % - Sidelnik 81 Young (2006) HII/E DA
FIVEAE KB E) > FER T EERSANGENE - BES AN SE
Marinho £ (2010) ~ Minetti Z¢ (2009) 1 Vilas-Boas £ (2015) °

(—) RIBEHHRES

FERG B B RIS OF R EL R ANIH SR W02 A E s > A S (van
Houwelingen et al., 2017b; Vilas-Boas et al., 2015) g2 &R Ffa el K/ HE
DR ERIE T R A FEMRTEF I ER AE (/KRS ETFZNTT
[ RIS ) Mo > 540 Vilas-Boas AV FR4E RIGHE + KIEHER/ING B
Ai%% (leading edge » E: /LB EI/OR 2 ) HEUEEF Fy 45 EA 90 [EHIG » X
RHE GRS A RO A RARE . OB Rypu& I Or e - /IME Rypié&is At
FEFH ORI & A BRI A 148 - Takagi 55 (2001) 575 K3RHETREE A/ NG
B TERA REs2 2 FEEE AR EE NMEEUR TGS RitHE
TREFIFEE A N EIRVEER o DUKBHE R - KIS R ELE A A
B DUNSHE RAGET » RIHE0MHERT A DIEA AR ATT - HEEKR
HEAE/K TP #HE/KEYA FERF TS A A — B DR R Y SRS -
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(Z) BRI Z SN FEHHEER

I KR S5 0 FH5 AR S A R /DU T - BRI BURIf
VK 45 TR R B XK & A R AY 2 )7 205 )7 (Marinho et al., 2010;
Minetti et al., 2009; Sidelnik & Young, 2006; van Houwelingen et al., 2017b;
Vilas-Boas et al., 2015) ° Sidelnik &2 Young £+ EFHILAE B A5 T F
FEAEAF GFRERZRE (0 A 10 /& ) BREF-EREEAEA FHUKAEE (20 ~ 30
40 F1 50 5 ) BFRYs2 22 EERAS BN N e (T REIUK A RS - FHE0did
sRBH 10 FEADEL B OF el 2 A=Y /ZK ST & K 5 Minetti %7 (2009) DA e
B3 A 9E )\ A [E] 45 RS HYIH 153 > 45 R BUR T4 iR
)12 & ( REEIRERFFHYZESY ) E i ERY » Marinho % (2010) [Ef5 LA
BEY T 7AZRBIFE - & 4G H M R - FE R iR B &Y 0.23 A EEEE
FOFREETREAZY 0.46 AT RESE LKAV HERES]  [FIFEH - Vilas-Boas ¢
(2015) DAEEEH T ATMS SR IVESE SR © FHRER MIVERFAZY 0.32 A7rth
HFREEGE R 0.64 A0 G HBORHIH RS - BAER DGETTEEE KR
JIEITE °
Gr B EMFERTAL - AT UGS AL KRGS EFHE 158 2 O FERtAE A o RHYHEE

R R FHEMEERERIRIIZK » BRI ST - WEEHEHE I S EORAY -

FEFE /KK F RO H RN 7T - AT PSP N &S5 © — ~ Ko RIFHEK
Rf > AEPIRIPE BN BRI P P P S5 A T R » PRIIPES B £ 52 LUS e B i
AT B R LAY > R RIPE B SR o s I = RO AT A BR Bl - — ~ oK F
Y IR R S G H TR ENHEC & - REERTHERVRCRIG 0 - = ~ FHE Al flfioR
FRIMIE—EE e = -

FESFEEFE VKK T-HIARREBT SRS » EIR R BB o 46 i R B 2 2
AHIRTFE > AIARIFE ERAYATE ~ RINRRIVETE (S TR THE
HAE ) - DUROKTRIFIIERETAIRE (tE(E ER ARSI ) AHRGRIE A A
BETEE o IR ARACE I Al $t ¥ EAGREOE — D AVERST > e ftsataEiEix
BIERTT LHI2% -
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The Important Factors of Stroke Technique in

Front Crawl Swimming

Ching-Wen Lee & Chih-Pin Lee
Office of Physical Education, National Taipei University

Abstract

The front crawl stroke, or freestyle, is the fastest stroke, and has most events of
four swimming competitive styles. Swimmers not only have to keep a streamlined
form to decrease the drag but also to focus on the skills of armstroke to increase the
propulsive force in front crawl stroke. So, the purpose of this article was to find out
several important factors that swimmers should focus on when executing front crawl
armstroke from previous studies. There were three key points in the processing of
total armstroke: 1. Swimmers accelerated the hand twice to push the water, one was
in insweep phase, another was in upsweep phase. The shoulder rotation was the main
contributor to the stroke velocity in insweep phase. The shoulder and elbow rotation
were the main contributors to the stroke velocity in upsweep phase. 2. The movement
of armstroke in the water should work in coordination with body rolling, it was not
only decreasing the resistance but also having the timing consistent with the acceler-
ation of hands. 3. Most studies indicated that a small finger spread leads to increase
propulsive forces but not total grouped in the water. Many experimental studies re-
lated to armstroke of front crawl, were not focus on stroke depth, elbow flexion con-
dition, or strategies of hand acceleration. These may provide some thinking direction

about further studies.

Keywords: biomechanics, acceleration, finger spread, body roll
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