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The Effect of Pneumatic Resistance Weight Training
on 50-Meter Crawl Swimming Speed

Sukol Ariyasajsiskul and Kritsana Arunchote
Institute of Physical Education, Bangkok campas

Abstract

The purposes of this research were to examine the effect of pneumatic
resistance weight training on 50-meter crawl swimming speed and to compare the effect
of pneumatic resistance training and weight stack training on 50-meter crawl swimming
speed. The populations were male sophomore students from the Institute of Physical
Education, Suphanburi Campus.

The selection criteria were male sophomore students who have completed
swimming skills and teaching course and passed 50-meter crawl stroke swimming pre-test.
Thirty subjects were purposively random sampled from swimming speed rank equally
into two groups with equal abilities and randomly assigned into experimental and control
group. Both groups were trained with the same swimming program for three days a week
(Monday, Wednesday and Friday). The experimental group underwent pneumatic
resistance training program whereas the control group underwent weight stack training
program twice a week (Tuesday and Thursday). Both groups were test 50 meters crawl
swimming speed after three weeks and after six weeks of training program. The data were
analyzed in terms of means, standard deviations, one-way analysis of variance with repeated
measures, multiple comparisons by Bonferroni method and means difference comparison
by independent t-test at 0.05 level of significance. The results were as the following:

1. When comparing means difference of time taken in 50-meter crawl stroke
swimming within each group after 3-week and 6-week training, between after 6-week
training and before training, between after 3-week training and before training. The results

were significantly different at 0.05 level.
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2. When comparing means difference of time taken of 50-meter crawl stroke
swimming between both groups in each period (before training, after 3-week training
and after 6-week of training) there were not significant differences at 0.05 level.

3. The percentage of speed development of the experimental group was 0.96
percent and 1.83 percent and the percentage of speed development of the control
group was 0.25 percent and 0.41 percent after 3-week and 6-week training respectively.

In conclusion; the swim training program and weight training program could
increase swimming speed of 50-meter crawl stroke swimmers. And pneumatic weight
training was more efficient than weight stack training over extended training period,

preferable longer than 6 weeks of training program.

Keywords: Pneumatic resistance / Iron-stack resistance / Crawl swimming speed
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WSAUAINUHUAN)

10. ¥insindedisaufunisiingae
usaute 2 38 lunsaenduyhnsvnaeuads
Msetvh Asetaszey 50 wns (pretest) ua
faaosnguriinisiinitediviieutuy 3 Tu
Rodun9 Aoluiuduns we uazAns uazinT
TUsHNIUNISHNAIELIRIY 2 35 ADTUSIANT
wazwaia Wuan 6 dank
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11. 57982188ANITH NAIUTIA 1Y
NaUNARDY WazNguAIUANILlASUNITHNGIEY
w3y WewIenanumierlunsimuieu
il 2 §Uaii Tngldmnumiindl 50% ves 1
RM. uagiln 3 99 wazFumsiinaulusunsai
wenaanilunsiNAIsusIRIUaINLITADINA
wazn1inAIeRsIiIuAINLHUmAn Tungu
NAABILALNANAIUANALATU UAzABYY Ll
avuvtinidu 60%, 65% way 70% 89 1 RM.
Tu 1-2 Uamiusn @ainl 3-4 uazduanidl
5-6 MU Mn1sRnduaias 2 Tu A
TudIAsuarNgiaun

12. N9 1 RM. Naudieeia
uiazau sginisaatuiinld ielvingudaegng
RsAminiinlunsflinusiagyildedagnias
TnerAutoyansiaaaunng adsiviinisingae
wssuia 2 3%

13, ¥n1snaaeuadf vean1sie
v Aseda s¥By 50 WRTTEINANGIRE I
2 ngy FarouNINAAB MENFINTINARL
Fpsifl 3 uazdUawinl 6 LilevAaAuaTa
AINENT UNUTUNBUAILUANANTENINNGY
waznielungu iednwinavosnislndae
w3 2 3571 aglvinasionNaNnIalunIs
Tedwinsofaszes 50 was wndsturdelsl
aeals
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nsAATIEideyaneEin
Ufeyaiild udiasieilagldlusunsy

v
aa v a

ARUNRBSIANEDART

1. Anszideyaiiugiuresony dmdn
uazdugs fMertadsuardusauunnsgy

2. Bpswideuiiou Aedsvesadn
nanlunsiediviiasedassey 50 was Aoy
MIVAADY NEINTVARBITUAIT 3 uazdunv
i 6 vosnguifinethimfumsindaeuseinu
N398R INA waznauiiindiedisaniy
AMsEnfBLsIf1uAINLNUwEn Tneldataan
“#1” (independent t-test)

3. ApseiUSeuiieu Anadevesadn
narlunshedvihasesastey 50 was ey
nfuufsafuiivhnsmegeunauntsmaaes
W& ININAADIFUAAT 3 uazdUansid 6 Tneld
MRS ILUU SR n Taeh
(one-way analysis of variance with repeated
measures) QINUILAMULANATT F9911N1T
Wisulsuidusieg lneiSusunesisi
(Bonferroni)

4. muuamuiitydRgyNszau 0.05
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NAN153Y

A15197 1 Aedlaza L dsauuiInggIuYeatunITNeuImATeIasEes 50 WA wasdn

sl Andurnseas WisSouisuszning nounsnaaeIfundINIsnasssUnm

7 3 WaABUNITNARBINUNAINITNARBIFUAYN 6 YBINgunaAaBINRnINgAIUARY

NSANMIELTIFUIINLTIBADINIA WagNgUAIUANTIHNIBIAIUARUNSRNATELSIANY

INUHULIEN
nguiidinnetAugiunisiin nguitdindnethAugiunisiin
, HIIAIUIINLIIDABINA USIAIURINUEWEAN
Y9IAINTNATDU
_ NTANAVDY N1TAAAVDY
X S.D. S.D.
£381* (%) 1Ia1* (%)
ABUNITNABDY 27.06 2.11 - 27.13 2.04 -
WEINIRaeIdUn R 3 26.80 2.06 0.96 27.06 2.04 0.26
wEINTVaaedUAWn 6 26.31 2.01 2.77 26.95 2.05 0.67

*FgUiunNaunISNAaed

M50 1 wansnanededildlunis
Jevvinsesaseer 50 WAs 9NNSNREeY
AeuNsNAaes NaINSNAaBIEUAT 3 uaz
MEININAR0IFUAT 6 vosngunaaodien
Wi 27.06, 26.80 Lag 26.31 U9 Lazaed
nauAIUANAYINTU 27.13, 27.06 Uay 26.95
T PUEIAU
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LANANTUIANS BYRLYDINAIUINITVDY
nanlglun1sinedvinaseiaseey 50 LRSS
' v ) Ao Al
WU LERTINRIUINITNATE (1Ia1anad) LiD
WIgULTIBUTENI19NBUNISNARBINUNAINS
NAARIAUAIYT 3 warlSuUgUIEnINenNeu
U U U bldl
ANSNAABINUNEINITNAFBIFUAYN 6 taeluy
mjumaawhﬁu%@aaz 0.96 LA 2.77 $Ua1nAU
waglunguatuauwiniuiosas 0.26 wag 0.67
AUAIIU
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WNUAEN 1. Anadeveaiarlunisieuminaseiaseer 50 WAT YBINFUNARDILAYNAUAIUAY

1R8I UUNALTILIANVBINITNAFDUAD NOUNITNAABI UHINISNAABIFUAINT 3 LATUAINITNAABY

damin 6 wwiliunguvaadidngnsiawINIINguAIUAL

27

26.8

26.6 -

264 A

26.2

ABUNSEN

B ydEndUnnvii
3

25.8

NGUAIUAN

nEuNARRY

Nnusunliil 1 uansradsalunns
Tedwinsofaszer 50 wes veanguvannad
Andethaugiunstindeusaiuainussdn
pmAfunguAuANTRnI1etAaUgfunsEn
AL IWNUIINWALIAN TBTIMUNAILYIIE
YDININAHOUADNDUNITNARBY NAINTNAGDN
FUaiiil 3 uazndannInaaeadua il 6 wudn
nauaaesfiAednIiniy 27.06 26.80 waz
26.31 Tunil puddiu waznguaruAuiirade
Winfiu 27.13 27.06 Uag 26.95 Tu1i MUa16IU

aAUsIwNANITIVY
msEinsheusudnuaene Juitugiu
raan1sinAULT I weInd L edausingg
YDITNNY LAZINARDNITLANIAIUAINITANY
n5fw Tnstawiznnsussduindildnanduy
WU Msutsiufwdnetszey 50 was TR
nan133deadaiinu ﬁgaﬂzjmmwgml,azﬂfju

a a It ! T
V126N Z,Jﬂ'1LaaEJ‘U@QL’Ja’Wlisﬂuﬂﬁ’J’]EJU’WI’]
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AsOIAlUTEYY 50 WAT anategelidsdAey
yeaaRfisEsu 0.05 Wel3suiiouiisewing
W eaDsdUAAT 3 funaumsvnaes naINs
VaDIEUAT 6 fundansveaesdUavidi 3
LarndIn1snnaesdUaniT 6 fudeunisnnass
ﬁaamﬂq’u WiAnnHaveInsiingeusdny
FldRawaunisvesndnide uasndiios
dawasiomnuialunisiedvinaseta dagy
AS1INE (Kravitz, 2010) lananidewaveansin
A8LTIRUIEYIbiAANISUTUAvRIgUA N
Dulumudhmnessezens Aigesinisiivun
sUnvuvaslusunsunsnlidaay auaiy
ysmnefiunazyanadesnisvaun Tddnagiln

9 9
(% £%

ssussiuLiieysgnisutadu viensilniile
Shenguawiniy
AsUFUFveInduioainnisiingae
WSIMUITARIlIA LY SR 2-3 dUAW
wnalMAANITUSUMIVBIMUIBEUR (motor

unit) AUsenavlumessuuUszamLasnanuile
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[

Faldegeivszansnm esnleuszam
fidosledlugndnanilo awgnszaudenisinain
syuuUszamaunans vildiiuauud s
AendansEin 2-8 &Unvt uenanntl mswaun
AnuLdausslusyezenavdnaliiduloves
ﬂé’mﬁammﬂmﬁu uarYIRdEANULTILTS
Aiuty andulunumuanunsalunsusush
yosusazyAna Beogszmineievar 7-45 uay
danalrindnnievaialdiEatu A v
Fuil sduiusiumugivesnsuedaluas
Andeusednu wu lnndeulmdnndudofes
vnindn uariinadoulniga néuofeznadh
%1 denndeatiuausen dazunm (2555) finanads
NATBINTISHNAULIIAIY LY IAARNRILINT
NEANNTIINE (biological) axLAnnI5UTUFY
Tumageus (motor unit) TnensiUasuudas
yeasULUsEam awintuluszozusn Tnons
WisBuvesviigeud uazU¥uusanIsvhe
UsraUdUNUSYINUILEUA LagN1THAILIATY
dlendranie awintumendiainnisiamn
yesszuLUszamognadiui uenanmstiuay
Y9INFIUUTTAUFURUSVOINUIBIUALA?
Aaudnvzvondulondunioviavasadi (slow
twitch) avsldeudusianadag) (fast twitch)

1%
v

LLazﬂmamﬁﬁﬁuq ﬁfmﬁﬁmmﬂﬁﬂmm plail
1. Srunudulondunile
2. AMNURUILUUYBIRARALERANDY AB
snudlenduie
3. Gunalusauneludulonduie
a. smnudulevesndunieiue
MswauTiRraInANsEin feussinuan

WIFYASIL NWUINNSRAEILITONRILT AL
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wfaussld winsaunaEvesnisineth
vpsedasze 50 wes fesefeladvedieduy
5née WunsAudaufveIna e
ATALATTINYEYRINT I Laraenndaiu
Ana e3udadana (2556) lenania daduves
mshetviasesaliusvaurudnia avdes
Usenoulumevinyraansioway 91 wagns
welafidewihauuszauduiustuduegied
Tnefinsnasdrdimdulmusssund adu
wrnpaze1deEslunseen wazlduau
ethinedielrldiuieudena msdnsadeu
Sremeitevilsimdeni (streamline) Tunisan
LSIAU D UNATAYIN1T8BNAD NAUFT LAYy
Msdude safu Saduldinadldlunis
edvhasetaszer 50 was neiseded
Filunnansnanedeituddmeeiffisssu
0.05 lasuifisunelunguitsansngy
dlevhnsilieuiieu nanadedildlunis
Tethvhesefasves 50 WA siangunanes
wazngumIuAnlunniszezIavessSiindeou
ADNDUNITNAABY UAINTNAABY 3 FUAY LAy
VAIN1TNAGRY 6 JUAM laengunaaesiivaa
WAewiiu 27.06 3unl 26.80 3T waz 26.31
Auit Tuvaefinguaiuauiinanadewiniy
27.13 30191 27.06 TUN91 Wag 26.95 U7 WU
Tiunnsnsfuegnafiduddynisadfisedu 0.05
Fuflodouiisusasadesasimuinisues
naldlumsieth sswinsneunsaaeiu
WEINIVARIFUAINT 3 wazszuIneneunts
neaesiuvdImMImaaesdaii 6 lundguvaans
fauviniusosas 0.96 way 2.77 luvaritlungu

uAx IAwiiiuTesay 0.26 wa 0.67 Maddiy
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Fagnsrrndesazvesaniildlunisinetives
naunaas dmnnnisgenilunguaiuay uii
sz liifiedAyneadfnnu wansinguneasa
fimsWaunaturoudsfmaunin Tnofiuualii
NS Wiasiamnlafndinguaduay ue
HANISNAABUAINULANAINTENING 2 NQY
fnuinlduananefusgefifeddynieads
Wil suiieswnainszezirarlunisidnan
TWsunsumsilnud 6 dUnni Feiisveazaniigu
VWululaed d1n15919lusunsunisindou
silunisdediiesiuuinnit 6 duavi WJu 8
758 10 §UAY UIRENUAIIULANANIDE 9]
Feddgvesimuinis ewisudisuainy
anansolumyhedwihnse fasswiandu Juted
nsAnaussanmuesnduiefitiszovinand
noifioswazeruiuesnludn azviiliiAn
Waun1sfiunnastuszremsiind s
2 0A9NA1T WaTUIENUANULANAIIDE19E
Todresaildlumshedni asedasves
50 WA sEMitengunaaesiiinitethiamiy
N1FEN AIBKIIFIUIINUTIBADINIA bavNa
avauiniiethuiunsindoussdiuann
WUWAN Lasiemsnavesiafivenisiineae
WSIEURINLSISAEINATITIINNTY wazdedana
semsiaaslumsnedvhasefaszes
50 s feunsnalusunsumsiingaeussi
Titandunisiindfienisudedy wiennsilndie
auamiiniy Mazdsraienuudinsiuaznds
yoendunile Tunisviaugaweanisine
vinasesal#azy Arsazanadusunsunisinly
soifles uazuszosiianu waslumajin

'
v

AaNUIINYVRINTTRNNWIA 199 22dN15319
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Tusunsy fiseresenuuegudniuiu lasiamy
UNAWTEAULUITY 9TNSHNYDUUIUNINAIN
6 fUn v lngagilinisiiusiiindeuuiueeneties
1NN 3 Weutuly suddinfeunasat nsiin
Tusvezeriguil zaranaladunig fAntu
Tudnwasfinns wu sesluumaneamelsu i3
unumlunmsaseeaiyiulavesnd e
nsdsunmuantivendulondioanle
gianadadn (ST) Taidulevdanaduss (FT)
Favziimsarvaulnalaauliludulondanie
wlwdvualngu venarndwalszani
wihesudvendudulesianadusafilugnin
wavdnssuaUszamlddudulondruiold
unnddulondrandonaddn Seilidule
néuiteuuumasEwhuldiEuasusannni
(OURIIA NEAlYS wATAIS WBYAE, 2554;
AUSYT @azUN, 2555)
yenanifidenndesfuiuiseves
(Av§ SAldaAn, 2545) Min1sideiios
nansEnAdIndnuiiednfuuunisuadan
semnusilunsiietviasesassey 50 was
NanFITeNUIN naunmaealasuTUsLATLINNg
Anmdndadeddfinsifiutureindnile
& inninguauaililFzulusunsnsin
nénilosnin seneiiodndunieetn waziinan
wilunisietisser 50 was desniinga
PavAuuliddedAyn19ats wavaonndes
WULAEINUAUIIWIFBYRY (WaNns HAIUMTR,
2553) levn1538ei3es naveen1sinaany
funmesdifiidonuudusmeandnie
wEILEN wavAuaInnsalunisIneavin

A998 WTNAWIIN8UL81ITUIIY ANUIN
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naumaaesTiiineiunswBIdwAILER UM
Andrethaudnd Andanismaaesdunsii 4
Larvdainisvaaesduniii 8 axfidadunu
udaussvosndunilondediuang 1INNINEY
Auauiilndreiinuunfegafisteged

Y @

Tedfuneadffisyiu 0.05

aguin Wlefiansannanedsildlunis
Tedwinsetaszes 50 wnsvesingunaaes
LazngumuauiviinnIeulieuaiglungs
WU YRINITNNRDY 6 JUAY MaIN1TNARS
3 dUam waznaun1IVnaeslinna1osas 1o
mmL%’Jmﬂ%%ziﬁﬁﬁ’ﬂﬁnﬁmquaﬁﬁﬁszﬁu
0.05 wandliuhiianinisvosmstinite
yhesefartu nnszeeiitanlusunsunisin el
dosnanmenalusunsunsiiniied uazms
UTUNTUNTHNAIEUIIRUIINLTIEARINTA
wazINWH AN AngdIdelaiin1sfne

AUATY LAZTIUTINAINNANNIT Nuf 5IUD9

'
va

wuuRneneg adeldnesandunmuedinasy
et lusyiuimivende dluas Avuwieend
wazluseauiined nasnauladlusunsunis
Hndsnanlulvignssnanditn 5 viu lansiamu
Usu wunly waglidaiauoiug Tnafiarsanan
AULTILAZAUATY UaILUURnTsEeadiAn
AiB Ay AIATAAY 0.05 TuluRauuniin
et wezuuiingeuseinu shlvinguseeng
V]zqmjwmaamazﬂfjmmugm fnatayadagng
fifedfyn1eadaniseiu 0.05 wazdidonades
Fuideves (wains Wasdmdia, 2553) 7
FmsITeiEes nareanIsinAusuned
Fdennuudusienduilonddiuans uas

ANNE1U150 Tun1s1ednvinAselatutlniun
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Medwnvumeiinui ndumasesiitinany
funsvasndridediiaaug funisiindned
anuUnd firuslumshetwhasea sseenig
30 LUAT mms‘ﬁyumizwﬁgwﬁqmimam 8
At asn1snnaed 4 dUa1Y wagneuns
naaesegaiitudfyneadnisedu 0.05

aeislsfny narildlunisugsdufin
Fetfiuanasfuiisnderiund fanunse
fnasonisuivuzld fududniminediiin
FeussuieusEnoMeATaNfunsiinieth
aulUsunsudinivun aeiwauinisiafinga
AMSHNAIPUSIAIUIINURURANTIUAUAITHA
FeteaTusunsudisiun Fsaenndeaiu
WLAEYINY (Shakeshaft, 2015) wagnsodn
(Frost. et al., 2010; 913814k NgeIsy HA1UTIIN,
2554) fina1ndsteldiuiouvesnisingae
usesnomAmieninnsinildudusimidn
Aoidunisilndilndifesiunistn waznadn
voanduniienniign uagnstindoussinuse
wumdntu mudes Snsude usaduaniu
shan angnilsmdesenyiliussuuasunlas
TUmusumissingg naeatisvesnsndeulm
uammﬁﬁqﬁﬂﬁﬁmmimsﬁmm‘%aﬂimﬂ
WA sEnTilduseiuaInLssdneInaaLnse
Wnausivesniseanwsslafuiinannia
Tnefussdrunsiilaenaon wazdeaiuise
WarnUszansamwesnduie 1énaoniegag
Y0en15indeulmvesdens FeaunsaRmu
Usgansnmveasndruielunisiaufmile
AnasIlaaninsaly
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