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Periodization training for strength

Suttikorn Apanukul

Faculty of Sports Science, Chulalongkorn University

Abstract

The periodization training for strength
requires three different phases: general prepara-
tion and specific preparation, pre-competition,
and main competition respectively. The main
competition is the period, which aims at the
highest performance the athletes should deliver
at their competition. The strength development
plan starts with anatomical adaptation phase
during the general preparation. This is to prepare
the body for a harder training. The necessity
for hypertrophy phase; however, depends on
different types of sports. The vital goal for

strength development in pre-competition is the

maximum strength gained to produce muscular
power, muscular endurance or power endurance
which will be later used in the competition. Thus,
a coach needs to understand the specificity
of training related to biomotor ability of each
sport. Additionally, the athletes’ physical fitness,
and competition schedules should be taken
into considerations to optimize performance

when planning a training program.

Keywords: Periodization of developing strength

/ Strength training / Training phase

Corresponding Author : Suttikorn Apanukul, Ph.D., Faculty of Sports Science, Chulalongkorn University, Bangkok,

Thailand; E-mail : Suttikorn.A@chula.ac.th



ymmsInemansmaimuazguan i 20 aUui 3 (Tuengu-sunau 2562) 3

Ui

ANTIDNINNINALN (Biomotor ability)
Usznaudsanssanmiiddy 5 § ldud A
WIILLSY (Strength) ANLEY (Speed) ANDANU
(Endurance) ANBAUFD (Flexibility) Wazn13
sy e anfusasss ULy e miungae
(Coordination) (Thomson, 1991) 9 nadAUs=nay
PagaNTInMWIINalngana Haefsenauiisidty
3§ Aifanuiedoadenla uaranuduius
Aupthedmay iud Anuudause Anuenanu
warANE) sefunsiinanssanménlasuwile

:

Endurance

| p»— Muscular

LTI ‘\

Agrobic
endurance

Strength

Maximal /

strength

_ Anaerobic — Speed
" endurance / speed P
\ Speed »

\igntnaliien azsenalraNsIan i uiusuEe
Fusn iy Bndewauianuudeussanaifion
waﬁiéﬁﬁa%ﬁmmmmuﬁaLtsagaqﬂ (Maximum
strength) ustiiainANudsusoutueany nafild
ﬁammammumadné’mvﬁa (Muscular endurance)
Wistu Snsefedenation1sianaNanuuUL T
98NTLAU (Aerobic endurance) Bnéie uenanii
m‘sl,ﬁummLLﬁangaqmmnémLf'za N30T
Wanmdsnaandile wasdedonaionaiaun
AL uazAsaauAadIadhy Tindmsulvdes
ilflilugaunsainisugedufiniads deguil |

\—L

Agility

Power

Y

Maximal

endurance

gﬂﬁ 1 ANNdNTUSTRIaNIION N Naln (Bompa and Haff, 2009)

Tasanuudeuss (Strength) A AN
vmmﬂﬁugmﬁﬁwﬁmﬁm%’uﬁhﬁﬁmnﬂi:Lmn
Felenawoennuudeuseesend s (Muscular
strength) vianBiy mmmmmgoqmmnﬁﬂmﬁa
TumswmmuaanmﬂﬁgaqmLﬁaﬁaum"nunm
fumu vananléBnatneniei duenuaanso
gaqmaonéﬁmLf‘IaTumiwmmuaanLL‘Ngaqm
\ieflzianzuzusefiumu 1 ad (1 - Repetition

maximum : 1 RM) (Sharkey and Gaskill, 2006)
w%aﬁmﬁnﬁmmmﬂnlﬁgoqm 1 a%g
NIRNANLDILTY (Strength training)
fpgluuumsldussfimlun1sfin (Resistance
training) i3an1sRndaeviin (Weight training)
ﬂ'uLflugﬂLLuwﬁﬂumiﬁwﬁmmmmLL%GLm
wazvsansagasiinssuuysramndnile (Neu-
romuscular training) ﬁﬂaﬂﬁmﬁwﬁmuqumma
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m3wAaaulTe939ME (Gamble, 2013) wananid
il’d*’ﬁ'wmzﬁumiﬁwmmmazuumzm‘wnﬁmL‘ifa
vionhpsuRnd e (Motor unit) uayszuy
UseaMaIUNAW (Central nervous system : CNS)
Thanansoiujuazneuausssionsiaiaulnléd
FotuMINIUHUMIWRRNANN L LS Tus Ty
wazdvseanSandanyinliinAm s saRmun
FUTIONINNNNBAUANNUDIUTI LRZUEAY
ANNRINIOGIEA (Peak performance) 1luraan
fifoems Bnvtefetsanennsuiaduiiiintuain

nsRnganLasNMsatuls

MIIMURNURRIUIANLTSUSY  (Periodization
training for strength)

MIINURNUAIUIANNULTILTS §1WTAUL
seaznsRnwaAaNNudenssaaniu 4 szae
WinlWaanadasiuntsfvuslysunsunisindes
AR19I8UU (Macrocycle) (Bompa, 1999;
Bompa and Carrera, 2005; Bompa and Haff,
2009) léun

1. sepeMmIUSudIMIINIBAINA (Anatomical

adaptation phase)

A1519N 1 LEAINITINURUNRIUIANNLDIL S

2. i:ﬂtﬂ%ﬂommLLﬁaLLiagoqmmnﬁﬁmﬁa
(Maximum strength phase)

3. sepensasuru (Conversion phase)

4. 5zuEAIENNAMNLTILSITBINENLiE
(Maintenance phase)

TAEN1TINUHUNTRN TN Y IR UIUDDY
MINAINANNLTILT (Periodization of developing
strength) 13u@uGIENSANYSUFMNIeNE3NA
(Anatomical adaptation phase) %aagluﬁw
miLm%ﬂNmmW%auﬂ"’J\lﬂ (General preparation)
WAZNTEINANUUTILNGIEA (Maximum strength
phase) TUHILASHNAMNNIDNUULLANILLINLAY
(Specific preparation) auﬁmﬁwgﬂmadaumm’ﬂoﬁu
(Pre-competition) ;sﬂLL‘uumi'E';In%Lﬂummﬂﬁﬂumn
mmLL%@LLiogaqmﬂuwé’anﬁmLﬁa (Muscle power)
mmaﬂwu“ﬂmﬂﬁmlﬁa (Muscular endurance)
w%awé’aawuma\‘mﬁﬁmﬁa (Power endurance)
Juiinggudeduvan (Main competition) flae
Hunsiinfieassmwanaudoussoaandsials
ARDATWNITUTINTU (Maintenance phase) AVLLARY
Tums9ii 1

@ Preparation Competition Transition
-g General Specific Pre-competition | Main competition Transition
S

; Training training Training Training Training

[2)

S| Anatomical Maximum Strength, Power

5 Maintenance Active rest
@ | adaptations strength and Endurance

fian: Bompa and Carrera, 2005
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Taansinlundazg9azivuanIunn
(Intensity) U31eUn19AN (Volume) auuLen (Set)
F9narlun1sn  (Rhythm) Seeziiartuni1swn
(Recovery) 3In9AMNi©aIN13An (Frequency)
fuansoiu st

seaenIUSUANIIME3NIA (Anatomical adap-
tation phase)

sraznUsusmemeina Whissesiiamn
AN MM nadu TagUsravAzadTrey
nsUsuFMeneAnaiaRaIANLSILITEY
LﬁunﬁwLﬁaﬁﬁmﬁmzmwmz@nLLatnéimLﬁa
(Tendon stiffness) Tudeusewadiassuiunisiin
fivindu srornsUiusmenieiniadesints
srazmaianauansadulond sk iuia
Twnj“ﬁu (Hypertrophy phase)

srgemIUSusIm eI LynsRnluze
miLm%ﬂNmmW%auﬂ"’J\lﬂ (General preparation)
W OR AU T NITONINNIINIBNEIIINTARIUL 9
Uagana vIateilafinsuzedu (Off-season)
Tﬂ&fl"}?gﬂLmumiﬂmmuﬁ’alﬁu (Traditional training)
wSomAndetivin (Weight training) wasdl
nsidfmatiansinuuuiduaess nisRnuuuaandl
(Circuit training) (Bompa, 1993 ; McArdle
et al, 1996, O’shea, 2000) 3HElUNTABMUA
ANLEIISITRINEHL D AWANUNITWAIUY
AnNaanuuwuLlfeanBiau (Aerobic endurance)
Tapinuaanuminlunsin 40-67 wWasifud
Pagnilvansiin wiaddasnsiinauinzaaduly
ndwileesimuaanumin 67-80 wWasidud
Panfleansidy (19197 2) wazazldsunwm
Tunsfinunn aﬁmummnﬁﬂnﬁuagﬁummﬁmms
Ypansrzsiininn lnsunfaslfinan 8-10 e

0w o A

SMSUINARTRISGNEY was 4-6 dUAW 8 msy
Wnfmiifivssaunisaianuds Fen1sfinuuusani
ﬁ’mm’mwﬁﬂg\‘l (Heavy resistance circuit training)
fiaumin 85 wWasidudzewmilvensidy e
6 8150 FNNTOTRRAUIANNUTILTILRZ AL
sruulanazviaaniianld (Alcaraz et al., 2008)

nseanuuuldsunsunisinluszosdl
ArseanuuulysunsulvinanadasiuailaAnififin
warasioniBniidu Wedduuea (Functional
training) lagAilefion1seanusslunareianie
LU LLu’Ji;lg\‘l (Vertical) LudUaU (Horizontal) Liae
N3¥iyU (Rotational) T¥aanndasivyssinneg
naadpulry wu wasuluuudass (Unilateral)
wanulyandaniu (Bilateral) v3aiadnulynaduii
(Alternating) SINTIUITLANTBINITODNLUTY LU
AONUSIHAN (Push) M3eBBNLIIRY (Pull) Fotfu
nAnuuuieifunea azannsndanlasiunig
wanulylunaauing uaztieanain1suady
NMSaUARLE

izﬂzﬂ%ﬂaﬂ’aﬂuttﬁatti\‘lgeqm (Maximum strength
phase)

ﬁﬂmmﬁﬁm’aomiwé’anﬁﬁmﬁa LRLAN
aanupaandile visaudNTuEuTesIND
Tsunndsaanuzsendmiile Fomsasindenes
ndanile uazarueanuassndaiieisiu ﬁuag
ﬁ’ummLtﬁaLLiagoqmmnémLf‘IaTmﬂma

i:ﬂ:LﬁumwLLﬁaLLiagaqﬂmaonﬁwmf‘Ia
L’%uﬁmmiﬂnmmLL%@LLiaﬁugm (Basic strength)
TaglFanuminlunisin 80-90 wWasifuduag
wilvansidu luaudsnsinanaudeusegegnzes
n&ile anuviinlunsfin 90-100 Wasifud
oS FeHraF A NHLDILIIgITALH AT
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Uszana 4-12 §Javi (Bompa and Carrera, 2005)
%ﬁﬂmiﬂmﬁumwuﬁdLtiagaﬁgmaanﬁﬁmﬁa
Tut29n151AS 8 NAIINNE DN LUVLANIZLINEA

(Specific preparation) AUTNHWNDUNITULITU

(Pre-competition) F9p131991 2

A5 97 2 LEAYNITMUUAANNBINTEINTRRIUIAMNLTILSIIBINANLTD

. U3ununisin | szezan AINNLN | IIUIUNISAN | STULWAIIU
wWhnanemsin ) v . 2 e .
([@wuasize) | (Aun)  |(% wisesow) | (vRn)
AMAUTIUTIFIER e an
* 1-4 4-10 90-100 4-6 LONN-TN
(Maximum strength)
AMALT LS ofN-Fi
4-8 10-20 80-90 6-9 -
(Strength) Tnalalada
WnzwandsLie LONN-TBN
8-12 20-45 67-80 6-9 -
(Hypertrophy) Tnalalada
AMNDANUDBINAINLILD , , L Tnalalads
NN 12 | wnndn 45| tieenda 67 4-6 .
(Muscular endurance) DONTLANN

ﬂszqnm’mn : Bompa and Carrera, 2005 itag Bompa and Haff, 2009

seaznsaBURIY (Conversion phase)
wé’amnﬁmmmmLL%@LLi\‘i@aqmmﬂa”mLﬁa
Wan ﬁ%ﬁa"dwﬂmmnﬂﬁauw’mmmLLﬁoLLsag\‘iqﬂ
ppandmiiis liffundonaadle (Muscular power)
mmaﬂwu"ﬂa\‘mﬁmlﬁa (Muscular endurance)
w%awé’aawuma\‘mﬁﬁmﬁa (Power endurance)
Fafnennsnaansuiuzssndandmiouas
ANNDANUTBINENLTD
sruviisuniuaingdienaunisudedu
(Pre-competition) RUNNAWNTULNTURAN (Main
competition) Imﬁ:ﬂtLﬂﬁﬂuﬁi’]uﬁuﬁﬂi’mﬁ’lﬁ@
peenn wazidudvanenansmiun1sguLEu
MsWRIANNLILSITRNInAR wszidunsi
mmuﬁaLLidgaqmﬁgnﬁmmmLﬂﬁﬂuc\hun“]uwé’a

ARINLLD ANDANULBINRINLLD HIDWAIDANU
sasndaniipluszgndldluanmmsnifing el
\indseRnBnngega (Bompa, 1993) NMIANWAS

U agl' 1 [ o a
ndnailautiadu 2 dnsoue aaFULULBIRTN
usazsia L@

=

1. glafnfidacldanuneisinadoion
S} vjmﬁmﬁfn 2519905 (Judu

2. gfiafmfidedldainuneneintig gy
wuila 1y Wavea Ldudu

Tﬂﬂ;smmumsﬂﬂwﬁanﬁmlﬁa ANDANUTDY
ndanile uazndspanuzssnaniioazuanseiu
fiaramin Swaueirensfin uazszeziam

Tun1awn demsnen 3
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EFFECTS OF SPEED ENDURANCE TRAINING ON AEROBIC AND
ANAEROBIC CAPACITY IN COLLIGIATE MALE FOOTBALL PLAYERS

Piyawat Luesopha and Tossaporn Yimlamai

Faculty of Sports Science, Chulalongkorn University

Purpose This study aimed to investigate
the effect of speed endurance training on
aerobic and anaerobic capacity in male collegiate
football players

Method Thirty-two male football players,
aged between 18-22 vyears, from Nakhon
Ratchasima Rajabhat University were recruited
and voluntarily participated in this study. The
participants, matched by their maximal oxygen
uptake (VO,max), were randomly assigned
into 2 groups (n=16/each group). In the
experimental group, the participants underwent
speed endurance training program, consisted
of 6 sets of a 20 meters run forward and
backward with a maximum speed for 30 seconds
interspersed by 180 seconds of recovery, twice
a week for 6 weeks in addition to their normal
training, while the control group performed a
normal training program only. Before and after
6-week of training, the Yo-YolIR1 test, repeated
sprint ability (RAST) test, and blood lactate
concentration were determined. Data were
analyzed using dependent and independent
samples t-test to determine the statistical

significance level at p- value <.05.

Results: Before the experiment, the mean
age, height, body weight and VO,max did not
differ (p>.05) between two groups. After 6 weeks
of training, the experimental group showed
significant higher (p<.05) in the distanced
covered by Yo-YolR1 test and tolerance to
fatigue, as measured by fatigue index, during
RAST test compared to prior training and
control group. Blood lactate concentration at
immediately post-exercise was also lower
(p<.05) in the experiment group than in the
control group after 6-week of training.

Conclusion: An additional of 6-week of
speed endurance training to normal training,
twice a week, is more effective for improving
both aerobic and anaerobic capacity in male
college football players when compared to
normal training only. therefore, speed endurance
training, can be used as a supplemented
exercise for enhancing physical performance

in collegiate football players.

Keywords: Repeated sprint ability, Soccer,

Speed endurance training.
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Wuauu (Mohr et al, 2007) Susidnaln
n19a3sInefiieadesdeliidudinsvuda
NUATefiHIUNN (Bangsbo et al, 2009) WU
nawannsAn SET Huia 8 dUandd a1m1sn
BIWNAIUIAMUNUNIUADNNTAY  (Tolerance to
fatigue) Tu‘*ﬂm:aaﬂﬁﬁamﬂﬁﬁmmLﬁug\‘l (Inten-
sive exercise) LAEWUIN WAINSAN SET yw
Tin-Tnunaidondds (Na+ - K+ pump) Sevh
wihiruasloaaulsdien (Nat) waslwunaides (K+)
Tuadndwiiofisuufisdunasduseansnm
i ildaansasanadnunaSnneusnsag
%au‘]ummqwﬁwmmﬂﬁmmmLﬁ'aﬂﬁw wananil
n38n SET fatheifingss@ndnmnsidiaandiau
findaniledtu (laia and Bangsbo, 2010) LAy
m3fin SET twanmIszanmasuananiundmiiie
(laia et al., 2008)
wananiinsfnufiiusnfenudanisin
wuu SET sansanssfuniainnuzesdulsd
Tunszunsndeladeda (Anaerobic glycolysis
enzymes) WaTTIBANSATINTIARBUIELAALAN
(Lactate clearance) %mﬂumm@dwﬁmmmmmﬁﬂ
msglunganilsdenariliinfmiaamuniu
AoanulonddiTu waraNEsoluNTeR
m’mLES'JQ\‘i{?W (Repeated sprint performance)
8 (Hostrup and Bangsbo, 2017) Fanszthufiona
sdunumsiin SET fildiudulnajaziesldin
TurinAmilEsun1sRindusnfuLgs (Trained athletes)
INMITNUNIUITIUNTINEITNUFTBTvin3Fnen
HaTEIMIANLUY SET fifldeanssaninnieniey
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‘i‘]ﬁﬁ’uﬂitmﬁlma ﬁﬂwﬁmuaaé’mﬂuﬁﬂwﬁ\lﬁ%ﬂ
mmﬁﬂugmmLmtﬁmﬁﬂﬁnmﬂm\ﬂuwmﬂizéfu
ﬁaﬁumsﬁmmgﬂLmunﬁﬂndm%'uﬁnﬁﬂwmuaa
LﬁaLﬁ'uﬁ’nﬂmwmaaﬁnﬁmgmmLﬂutﬁﬂﬁdtﬂu
foduuatnede ﬁoﬁuﬁ%’ﬂﬁmﬂaﬁ%ﬁﬂmm
NIRANESNLUY SET fifidasussnnwnonisuas
mmmmsﬂumﬁaéﬁmmmL%aga%wmmﬁnﬁm
WALDRNBTEAUNIINENAE Tma@%’ﬂﬁv’mmﬁgm
FIMIANESHLUY SET Havtnewmunanssanm
weguueunelsinuazuslstn ldninsAnuuy
Unfgaiin wetinan1sddoasetiansnsovluldu
wuINluNSRanlY SN TNASRNLES NS INAY
Tusunsunmsiindenfimiund iieWamnanssonmw
momedaduiuguiid fyzeeinssianda
salulsipgneliuscansam

TnguszaeAnsIay

1. Wiafn¥HaraIn1sRna3NF18ANET
aanufifideanssonmeuuelsdnuazuauuslsin
PSUNAIRINAUDATIBTEAUNNINENRE

2 \iaSpuifisunazasnisiniasusoe
AMNSIeanuiifidaanssonwduuelsdnuas
LLauLLaIiﬁnﬁ'umiﬂnLLuuﬂnﬁmaoﬁnﬁmeuaa
MYTTAUNIINIRIBULAZHAINSEN 6 FUA

ANNAFIUVDIN1FIE
NMSANLESNAIBANNLEIDANUFINITOL 8

Waunanssanweuwelsdnuazuaunalsinuag

ﬂ’nﬁﬂwﬁmuaamm:oﬁ’uwﬁmmﬁaﬁ

o

A diunnsise

YIEWINTURENFNAIDE N

najw?haﬂwaﬁi%ﬂuﬁnﬂmuaamwm
NTIMNRUTBANUATINTRNN BTz 18-22 1)
U 32 AU Tﬂﬂﬁﬁmmmmmmnﬁiuﬁaasjw
Taeldmsnezadlatan (Cohen, 1984) fMwnuAAD
g1unanInesey (1-p) 9 0.8 UATANIUIATDY
WaNTeNU (Effect size) 71 0.5 TeAUANNATIRALY
(o) # 0.05 lﬁmuwmmaanajuﬁaasjﬂoﬁﬁuau 16 AU
Aangu mnﬁf’uuﬂomiuﬁaaﬂwtﬂu 2 NENTaT
16 Auwhiiy fedsnsduglagldanssanwmsld
20NBLIIUGINA (Maximal oxygen uptake, VO2max)
ﬁ\lﬁmﬂm‘mmﬂau Yo-Yo Intermittent Recovery
Levell (fuineusi (Bangsbo et al., 2011)

Lnzuw’fumm"mﬁangﬁﬁﬁw%‘"y (Inclusion
criteria)

1. DulauiimuaaInALE 299NV INeNdt
EAgUATIIBRNNYTERIN 18-22 T

2. ﬁﬂi:ﬁun’]iﬂiﬂ’]ﬂduuazLLﬂG“ﬁ"ﬂ‘V!ﬁl‘UE]N
Notiley 3 U

3. lidsawnsRniasuuanmilaannis
’E’Jnﬁamﬁmuaamuﬂnﬁiuma 3 LADUNDUNNINY

4. liflseIAndnsunnssnenanenis
vaduzssndanile Bu uaz dede viansuady
Tmﬁﬂuqﬂassﬂﬁiamsﬂn

5. fannasasialumsdngdinnside uay
aefefusandsInmsIduatafiula
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inauimIAMABNgi17Ix IVBENIINNT IV
(Exclusion criteria)

1. iiawmagaddedfivinlfldaansaiding s
MAele UM ILIAEUINgRme vi3adiains
Wuthe fudu

2. ihilysunsunmsiinenalusunsuidoani
Sopaz 90

3. liadasladsimenuidose

MAAUTIWTINTDYA

1. YLasuNanud aunsal M1319En Wil
Tummﬁmamwﬂ"aga

2. mMsARNIDILALIABNNANAIDE 198D
MILADNLULLANILIANEAY (Purposive Sampling)
uazuLangnftweandu 2 ngugar 16 AU
winu Tmﬂmjuﬁaamaﬁaammg’uﬁm WAUENTIDNN
maldeanBiaugegaliuansiiu

3. Q’ié’ﬂaﬁmmwa:Lﬁﬂm"ﬁy’umaumimman
LLazm%mmiﬂnLLﬁﬁEm”ﬁmmﬁ%auLﬂuﬁtﬁﬂa
LLa:@Lﬂ”ﬁ‘hu%ﬂm%aﬁuﬂauL‘ﬁﬁwmﬁé’ﬂ

4. ¥nafaivin TN IUFIDDINGNAIDENY

5. M aneaaudialUsunsy RAST test
(m‘s"iaﬁwmmLfsagaqmiui:ﬂ:wﬁo 35 m WAMAN
10 Sundl Sufuniledien Seenua 6 g Tudin
naudazifien) (Edson et al, 2012)

6. Nd9 NN 1 Tl vinamemaudae
Tu5un98 Yo-YoIRT test (M339luszezniy 20 m
Tu-ndu aadavnzidseduan Taedlildscozma

1 Ao

snfigawindivialé) (Krustrup et al, 2003)

7. fadanududuzstanianluidanain
Uaetimdan1amassy Yo-YolR1 test il

8. ngmaashnaANAslUsuNTINSRNLEGY
fhaanuTvanuTuas 60 Wil ua 6 fane

az 2 U eunsindennnuaaunf

9. nanAANIINTAndeunausan NN
Wevagradeiuia 6 dand

10. BavININSENATY 6 dUa s
naseuBnafamilandeuiudounsiin

11. mmamﬁagaﬁ\léﬁmnmiwmau noULAY
naaN1ln 6 FUAMINIATIZAINNEHRA Lﬁaﬂqﬂ
WAN139Y

m?aaﬁaﬁ?ﬁ“’[unmﬁyﬁay@

1. n978 10 DU

2. ARULNAT 1 DU

3. UMNMULIAT 6 U (Casio stop watch
94 hs-70w) ﬂ‘sztﬂﬁu

4. nTEAIATUNN

5. 1A3a9iATEALLAALAN (Lactate scout)
UseInrAnaIAILAY

6. A3pafarimiin WaIuge (31 500 ki)
UYsznAanigaimin

7. 15unsumsmaasy YoYolR1 fsssyuy
UgY5

8. 1A3aeindnTnsduzasidlauuyliany
(Polar FT7) Yszinafuuiaus

9. dAuazLaNaanR

10. W3paesaneiiauasify

lysunsun3in

1. Tsunsunsiniasudieainuisiaanu
POINANNARDY fiswaziBuacdod aUAUINNIY
15 Wit amfuazyhnisiinasuselsunsunsiin
LUUAMNLSIDANU (Speed Endurance Training)
Usznau@ae mﬁaﬁmmmﬁagaqﬂ (Maximum
speed) WUWATNAUTLEENNY 20 WWATIULUIATY
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uaan 30 Aundt siudiu 1 Wies 9uau 6 e
Wnseninadien 3 widl Tasazvimisiin 2 Juse
fad TufudunfuasTuans a1 14.00-15.00
Wuszezan 6 dadt deulusunsunsindew
Unf

2. TﬂsLmsumﬁln%auﬂ@maaﬂnﬁmmn@u
NARDILAZNINAILAN fiswaziBuaded aUgU
9N 10 U BNENIInNIwnIenIe 20 Wi
HAndonauinidn (Small size game) 30 w1
Andedseg 15 Wil Aninagn-inedy 20 wndl
Angnuialn 15 w1fl uazAawgu 10 u1d
FINTTHLININA 120 wadl vnasiindex
5 JusiadUaw Tag Juduns Juwsuas Tuwgia
e sindanlutietng a1 16.00-18.00 1.
dautudeasuazfuans aevhnstindonteae
LAZAILIY 1981 09.00-11.00 U. WAy 16.00-
1800 u. Wusrpziiaivay 6 dlansk

malasniays

ﬁ’]“illaga‘ﬁLﬁUi’JUi’JN\lﬁN’]ﬁﬂﬂ’ﬁaLﬂiﬂtﬁ%’]\‘]
gdfFILAIDIRaNRIAaSHil

1. MMwdy (Mean) LLa:muLﬁmmummgm
(Standard deviation) 289 UTAN LeiLA 91y
v faugeua VO,max TungamaanIuay
NENAILANLATNARBUNTLANLIVTBYaLDULNGA
Toeld Kolmogorov Smirnov test

2. FATsiraLANANTaYARANFILLTINN
melungw laananaseumenil (Paired t-test)
fauNSHNLaznaINISAn 6 dUaA

3. AATsiraLANANTaYARARF LTI
FEAINNGN Tasnsnesauyend (Independent
sample t-test) nouNsENLAzHAINISAN 6 dUAA

A159N 1 uasvAlfsuasIUDsUUINATT LYY AN U TBINFUNARBILAL NFNAILANABUNT

NAND
NENNARDY NENAILAN p-value p-value
N = 16 N = 16
Mean+SD Mean+SD
21e (1) 20.5+1.1 20.4+1.4 802 NS
vhmin Alan3w) 63.9+7.4 66.6+4.7 262 NS
g (Lufiuns) 1712457 173.0+4.7 140 NS
vO,max (fafanssaurfidailaniu) 53.1+4.5 53.5+4.2 632 NS

NS = \lsJLmnﬁhaﬁuizwiNnaju (p>.05),
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WAN1INARDY

NN 1 WU fpumIneanIALadE
maoﬁay}aﬁugm‘lﬁuﬁ 978) v qUFY LAz
VO,max 289nguAIuANLaznganaasalifinim

aaa o

wanEny  adwddudAneaiAnILay .05
Tmﬂnﬁiummuﬁﬁuaﬁwm 918 Umin §ugy

WAz VO,max 1afy Wiy 204414 1 66.6+4.7
Alanuuaz 535+4.2 faRansseundidanlansu
vhyming Tumm:ﬁmjumamﬁmmﬁwm 91y
v fugy uar VO,max Wiy 20.5+1.1

63.9+7.4 Nlansu 53.1+4.5 AnAAAsAaUITIsD

Alansuuming

3000 -
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v .
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*
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Yo-YolIR1 maamﬁwmamLLaznajumuqmauLLa:*né’amiﬂﬂd’ﬂmﬁﬁ 6

mngﬂﬁ 1 WUINFUNARBILALNANAILAN
fiAaReTB9T LN NNEEN Wiy 199254537
WNAT LAY 2031.3+479.3 LUAT ANNAINY LLATVAY
MINAaDY 6 NUMAWINAY 2,262.5+479.3 LUAS
WAy 2,077.5+487.8 LUAT ANNAIGL

W91i1n1531A1 e AN AN N 19N R
Tasnsnasauainu NOUNINANDINGNNARDY
LLazmjumuQuﬁmLaﬁ‘iwaaizﬂ:mamﬁoamu

Tiuansinetu atnefipddumesdfnssdu 05
ptalsfimardsnimaaes 6 dUa ﬁamﬁummam
URZNENAILAN fANLRAET09TLE NN TINAL AN
inTuaInioumMmaasaituddAuneaia
fiseéiu .05 uanmnﬁnzﬁumamé’aﬁmmaas:ﬂzmd
m‘s"“i\mmuu,mn(;mr"fumnﬂzg'ummuasmﬁﬂfﬂﬁwﬁiy
nadAfisesy 05
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sUR 2 uasvAelsuarsuilssuumnasguzasanudiniuzasuaaanludsaniendsannimassy

Yo-YoIR1 #ufizadngunaanduaznguauan NOULALVAINSRNTUAAN 6

mngﬂﬁ 2 WUIMNGNNARDILAZNTNAILAN
firwasanudntiuzasaranludaataummase
Winiu 11.30£0.92 AaRluarpAns LAz 11.38+0.96
NaAluaraRAT MNMAL WazvidInIeasd 6 §UA
WiniL 10.94:0.84 AaAluaraAng way 11.34+0.97
NaRlNaApANT ANAIG

W911n1531A31 e iR N LANANIN 19N R
TasnsnasauAinu NOUNMINANDINGNNANDY

WRZNENATUAN fiAndvanndnduzesuanian
TuiReevidan1snaay Yo-YolR1 fufiliuansnaiiu
atiniitddymeaifnssdu 05 atwlsfinu
NAININARDY 6 FUANR n@;wmamﬁmmﬁ'ﬂ
AnndiituzasuanwnludananadiinUseudisy
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Wi91i1n1531AI1 e AN LANANIN 19N R
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a a
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NNMBLAINEEIEnINsuzviuIasinWaues
iy dowalisussanmlunisldeandiaugege
(VO,max) Taennuan1snduueumalsdn
(Anaerobic performance) a9nARNATY

@
av Ao 1

wsnanii MReismuitaudduns
waAwvludeadslfiufnieiaeanaamnsadiu
uslsfinnasnimaaay Yo-YolR1 Tungunaass
anavpE NSt AN IBATITEAL 05 Aevidy
n3fn SET unan 6 dawidladisuiuneu
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ACUTE RESPONSES OF VARIOUS COMBINED WEIGHT AND
PNEUMATIC RESISTANCE TRAINING ON PEAK POWER,
PEAK FORCE, PEAK VELOCITY AND RATE OF FORCE
DEVELOPMENT DURNING A SQUAT JUMP

Jamjuree Kwansong and Suttikorn Apanukul

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose: The purpose of this study was
to investigate and compare acute responses
of various combined weight and pneumatic
resistance training on peak power, force,
velocity and rate of force development during
a squat jump.

Method: Fifteen healthy young male
voluntarily participate in this study. Each subject
preformed 3 sets of 1 repetition of squat jump
at 20% of 1RM at various percentage of
combined weight and pneumatic resistance
training (100:0, 90:10, 70:30 and 50:50) using
a counterbalance experimental design. Each
experiment was separated by 72 hours. Data
were presented as mean, and standard deviation.
One-way analysis of variance with repeated
measures was used to identify a statistical
significant. The statistical significance was set
at the level 0.05.

Results:

1. The average peak velocity value of 50:50
combined weight and pneumatic resistance
was significantly higher than that of other
combinations (100:0, 90:10 and 70:30) (P<.05).

2. The average peak power, peak force
values and rate of force development during
squats jump were not differ among conditions.

Conclusion

The combined weight and pneumatic
50:50 of resistance training was more effective
for enhancing peak velocity during squats jump
than that of other ratios. This can be used to
improve peak velocity during squat jump in
healthy young male.
Keyword: Peak power, Peak force, Peak
velocity, Rate of force development, Combined

weight and pneumatic resistance
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POST COMPETITION PEAK BLOOD LACTATE
IN YOUNG SWIMMERS : EFFECTS OF GENDER,
SWIMMING STROKES AND DISTANCES

Phornpot Chainok', Nuntapol Tongnillpant® and Chaipat Lawsirirat’®

'Research Center in Exercise and Sport Science, Faculty of Sport Science, Burapha University

’Department of Sport Science, Sport Authority of Thailand
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Abstract

Purpose The present study attempts to
describe the post competition peak lactate profile
according to the gender across all the swimming
strokes and swimming distances in young swimmers.

Methods Blood samples (N=284) from the
ear lobe were collected by a lactate analyzer at
poolside area as quickly as possible following
only their finals race. Blood samples were
collected at 3 mins after race completion in a
total of 39 swimmers (14 young males and
25 young females). Independent t-test was use
to conducted for evaluated any differences of
swimming performance between boys and girls.
A three-way ANOVA was conducted that examined
the effect of gender and swimming styles and
swimming distance on Post competition peak
lactate, heart rate and RPE and Bonferroni post
hoc test was used to locate the differences.
Statistical significance was set at p < 0.05.

Result A higher post competition blood lactate

was observed in 400m individual medley (IM)
(13.39 + 3.50 mmol-L") in young male swimmers
and 200m butterfly (8.59 + 3.16 mmol-L™") in young
female swimmers, respectively. There was a
significant interaction (p < .05) between gender,
swimming strokes and distances on post
competition blood lactate particularly in young male
swimmers. There were also significant interactions
between gender and swimming distances and
between swimming styles and distance on RPE
but not heart rate after competition.

Conclusion Post competition blood lactate
was significantly increased in 400 m IM and 200m
butterfly events for young males and young females
respectively. There were gender differences in
post competition blood lactates with an interaction

between swimming styles and distances.

Keywords: Young swimmers / Post competition

Peak blood lactate / Anaerobic glycolysis
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Tnefdunsunissiilumsnussusod

41 dethimihoussseuassudilisuiu
naszhehisaiige

4.2 \ladnirusnanaszudn e v
MMmeseUaTNMIiuzela lasliaenasey
dasmaiiusesidladivie Tnariju wa 710 lo
(Polar $710i) uaznagaumssuianumiloslanld
LWuuNasey RPE

43 INNTLRNELADALRENANUYININ
waaangeganendensuaeiu Taslfiedecile
Portable Lactate Scout fifidAu@aiu (r)
Winfu 0.98 (Tanner et al, 2010) Tuwdifi 3

5. afitinArilElunsuteduiufinan

nategNdunenszasssuuiuai i lunday
nsutetu AaaEalunisiteun (Swimming
velocity) Munauldananns AnNse = seeen
(WA9) / a1 (udl) ATLULANNEINNTAIUNNT
Froh Heflsufuadfvosaniugieihsening
Uszind (FINA Point) Aruaaildainmadildlung
Fenhluusazsreemg Ussnmassnsing sewing
Wnfimuensumenasrdsisuiuaialan Tagls
mWﬁLLq%ﬂ"ﬁL%agﬂmmwﬁuﬁdwﬁwszmwﬂizwlﬁ

(Points calculators.exe)

URERIERE LI

1. YIMNNINARAUNITUANLAV LU UUNAD D
doya (Normal Gaussian distribution) Toeldadn
Shapiro-Wilk test (n<50) (Elliott and Woodward,
2007) wuirdisyafinsuanuasiuulni (p>0.05)
uaznsnadauanduleniuszasauLlssu
(Homogeneity of variance) 289U ULAALAN
FUFANBNRINTUTITUAIN WA UuuuNITIe
WRZIEEENUNTINElAENNTNAFDY Levene's
test wudanudueniusiu (p=.547)

2 JAs1zinadAlasniaaiy  (X)
drdeaiuuanasgiu (SD) 209U5anauaneN
FegaNEnAINITLTITU fasnsiiuaasiila
LLa:itﬁum‘J%’u;‘imwmﬁaﬂ PDNUNARIATNLNA
JduuuM e WaTITELNIIUNTINe Tunim
o

3. Wisuifisualnisadsuarazuuy
ﬂmumuﬁﬂunﬁdwﬂﬁﬁzmwﬁnﬁwwwLLazmj\a
Toeldadia Student t test TUIANANTENVEINT
Yolaeldidat Cohen’s d sNnauiifivLALAE
Hopkins WazAME (2009), <0.20 (6M37N), 0.20
to 059 (A1), 0.60 to 1.19 (Uwnaw), 1.20 to
1.99 (AaUd19NIN), 2.0 to 3.9 (81N), and >4.0
(M nfiga)

4. WiBBUUINNLAALANGITANENAY
maugedu Sasnswiuzesiila uazszdun1aiuj
ANNWiTBETRNINARANIWA UMY uay
seagmalunmsing laemsiasnsianuudsusiu
BUURINNN (Three-way analysis of variance)
NAFDUUANNUSNBIN (Two-way interaction)
APILARaNIENUVIANDENNE (Simple main effect)
wazyhmswisuifisuanuuand1adussgues
AiadndeiBuae Bonferroni MvuarNTIEEELY
naadATiTEAY 0.05
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WaN13I98

1. A1AIEIRRBLATATUULAINAINTA
Tumsei dafisuiusdivesaniusiteti
JeinUsend (FINA Point) Tulsazssazng
warudazUszianaasnisineludninadien
meumﬂLLa:mﬁdaﬁmuﬁy’ﬁu 39 AU (78 14,
Wi 25) WU AnAsANNETUMTEesTintRY
wnzusdilngfasnnniizesinfmiieh
LB UMD NATHE1AUNINEARA  HiWe
AN edsluNTIenIled 400 was nesides
50 WAT WATNU 50 AT fiAedsnetinfing
iﬁﬂ{fwmeuw@aﬁniﬂﬁnﬁmLm'mwmﬂ AT

LaﬁﬂiuﬁnﬁWﬂLﬂﬁaﬁumﬂﬁ@iwg\‘iqm"[uvhﬁlﬁya 50 AT
(191 + 017 wasAud) wazluwinfrmdelien
gogAluviNgsiBeg 50 AT (1.88 = 0.08 LNAY/
Aundl) AlABAZLUUANEINNTlUNNT BN
Saflsutusdfvasaniusitetisswinsdssing
(FINA Point) laiflanauansneiuseinefitiusday
maaﬁﬁi:mwLWﬂTuv;ni:ﬂ:ma"ﬂmnﬁdﬂﬂ Aade
AzUUAMNENISOIUN T el g
ﬁmgdqﬂiumtﬁmwm 200 LNMT (669.50 +
151.56 Azuuy) wazluininmdediamgegaluvinny
200 AT (858.33 + 47.78 ATLLUL)

A15i 1 AladsuaraddeuNInIgIuYeIAIINLEIRANLAT AT LUUAINEINITATUNITT8UN

FeNINUNARIIBUNEMBUB LA LA

#ivig ANaSade t Cohen’s d AZHUUAINAINIGA t Cohen’s d
(wns / i) (FINA points)
STEINN 18 vidle 58 TN
Wialas
50 WA 1.86+074 173+010 213 150 47833+4922 5782048230 -1.96 147
100 @5 1.81+0.11 1.69+010 6.99* 3.59 609.29+46.04 563.40+75.99 1.42 0.73
200 N3  1.64+010 148+0.10 7.06* 3.15 587.70+50.32 580.50+67.71 0.27 0.13
400 @9 155+010 158+014  -0.31 0.14 628.00+7291 677.60+10923 -1.06 053
N39L889
50 wpy  1.77+0.15 1.88+0.08 -0.18 0.13 606.50+124.24 603.07 +55.33 0.08 0.04
100 WS 157+017 146+006  2.38* 135 627.67+20993 61876+11053  0.12 0.05
200 @3 1.43+021 1.31+£0.07 2.85" 2.37 516.50+45.91 539.22+69.22 -0.45 0.39
nu
50 WA 157017 148+015 102 0.72 657.33+25254 66125+87.45 -0.03 0.02
100 g 1.53+021 1371017 1.07 1.04 667.50+161.93 636.33+239.07 0.16 0.15
200 wpy  126+021 1.34+0.17 -0.43 0.42 560.00+125.87 858.33+447.78 -0.88 0.91
il
50 W@y 191+017 163+0.09 7.82** 5.06 634.67 £53.14 51258+5450 3.51* 2.77
100 ey 1.70+0.10 1.49+0.06 847 3.89 666.44+100.24 552.79+85.01 3.26™* 1.22
200 A9 156+008 137+006 11.77% 397 64550+81.09 57470+6579 291* 0.96
WWeanan
200 wms  153+0.15 1.38+0.06  3.94* 1.64 669.50+151.56 653.78+98.29 0.28 0.12
400 A3 149+015 127+008 3.19* 1.10 598.00+192.02 572.00+15444 029 0.15
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2. Y30NULAALANGIAN1ENAIN ST T
fuvsiuan e SUULLUMTINY  UWATITBENN
Tunrseludnfmiedienisy  Suruiiedu
39 AU WU ﬂ'wLaﬁﬂﬂ%uﬂmLLaﬂmmgaqmmwé’a
mmmioifuiuﬁnﬁﬂwmeumﬂﬁﬁ%aﬁﬂgoqm
Tunsievifisdnay 400 WS (13.39 + 350
fadlua/ans) uazmgalumsheinBalad 50 wns
648 + 1.46 fiadlua/Ang) awtnirnded

ﬁhLaﬁlﬂgaqﬂTum‘simﬁLﬁya 200 LN®13 (8.59 + 3.16
fadlaa/ans) uazmgalumsheinBalag 50 wns
(552 + 0.80 fadlua/dng) iawssudisy
FEAINLWANDIN mtaﬁﬂﬂ%mmuammmgaﬁgm
mMendenisudstuluinfimiesuiefiaiais
gondninfiwnersundelunisiteinialad
ns9des fide LLaziﬁﬂmsLﬁmwaﬂunni:ﬂ:ma

A5 2 AadsuazdIudBUUNNATZINTRIUTINILAALANGIER (BLla) fmsnsiuzeeiala (HR)

wazszAuNMsIuianumiles (RPE) mendansuasiusznindnimiedienisumeuas

LINIBUALYY
Yin1e ANNRNEBUBIY (14 AY) UNARMLIBUNDY (25 AL)
U BLa- HR RPE BLa- HR RPE
Wialagd
50 LWNAT 6.48+1.46 125.33+2.08 12.00+1.00 552+0.80 128.60+12.68 14.70+2.00
100 AT 1013+095 1391441227 1771125 8.02+0.80 13850+1259  17.30+1.41
200 LWN@3 8.95+0.80 140.10+8.31 17.60+0.84 5.92+3.00 136.10+8.18 16.60+0.97
400 LWNAT 8.59+3.38 136.30+12.64 17.80+1.14 5.88+0.76 142.00+14.76 15.00+1.00
N39L8e
50 LWNAT 9.08+2.94 135.50+5.00 14.75+0.50 6.58+2.05 138.40+9.38 16.60+1.92
100 RS 9.43+1.62 145.40+4.36 17.00 +2.65 7.77+2.75 141.04+10.99 17.60+1.85
200 AT 1055+2.19 141,00+ 5.66 16.50+3.54 8.06+2.51 140.61+9.08 1711+£2.25
ny
50 LNAT 6.87 +3.71 127.67 +24.83 15.33+2.31 7.30+2.51 132.00+16.08 14.00+0.82
100 WM 11.75+064  139.00+11.31 16.50+2.12 750+0.78 142.33+12.66  16.00+2.65
200 LWN@T 6.87 +3.71 137.00+0.66 17.00+1.41 7.30+251 147.00+7.81 17.67+£2.31
fde
50 LA 723+1.12 12867+1050  14.33+058 6.48+1.75 130.08+10.72  15.33+1.37
100 A9 8.13+3.42 141.33+9.64 16.67 +3.16 6.62+1.96 137.83+8.33 16.50+1.47
200 LNm3 10.51+1.83 141.79+10.65 16.93+1.59 8.59+3.16 140.35+11.88 16.87+1.78
WWeanan
200 LWN@T 7.68+2.08 131.75+1.50 14.00+2.45 7.09+2.71 135.35+9.57 16.46+1.72
400 LNRT 13.39+3.50 146.00+10.58 17.75+0.96 5.98+1.62 134.56 +9.56 16.54+1.82
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N153LATIERANKLTUTIUULDUTINNY
WenarauNansznuAinann1sTUfanwus
sewrhand suuuulumsheussszaznelumshe
ﬁd\maﬁiamﬂ%mmuaﬂmegaqmﬂm*né’onﬁl,maﬂ’u
wuihfujduiuslaunsereARAsINMLAALAN
2.252,
p = 0.031) MmiuimIneseuLfFuRUSTaINY

geganwvasNIlIviu (F (7.254) =

(Two-way interaction) zmwgmmﬂumidw
LAYIEEENINIUNNTINENDINRAN NN US Ty
ateiTEdeaaR AT ei e e
(F(7, 254) = 3.385, p = .002) WA lUNUANNTNAUS
Tuﬂfﬂﬁﬁwdwﬁ%mmumﬁa (F (7, 254) = 1.942,
b = 0.064) WevhmMBeeinanssnuvanet i
(Simple main effect) 2893z WlLUNTeTidoHa
m'a@hLaﬁﬂﬂ%mmuaﬂmegogmﬂwwé’anmﬂjaﬂ’u
wu sepenlunsnefinansenulaeasaluinfinmn
Frodugmsumsdarinisieiluindgnas

(F (1, 254) = 14.182, p = .000) WaLfNanNIENU
Tmﬂmﬁuﬁnﬁﬂﬁwﬁﬁmeu‘wn’j\‘iLﬁaﬁwmiiwﬁﬂ
Tuilde (F (2, 254) = 4498 p = 0012)
AINETL waziiiavinisiwSeufisuanuuanei
Lﬂumﬂ@;mmmLaﬁﬂﬁm’i%mm Bonferroni Wuin
Aanuuansiuat vl AN EIATENINe
ﬁhtaé‘ﬂﬂ%mmmﬂmegaqﬂmwé’amﬂwﬂaﬂ’umm
dnfwriediiesumslunisieifsnas
Tuszeny 200 WAAY 400 AT (ANNLANGNY
Po9Alady = 6.715 faRlua/An ; 95% Cl,
3203 fv 10227: p< .001) uwaztinAwiinei
meumﬁﬁumﬁwmﬁLﬁya“lui:ﬂ:mo 50 LAY
AU 200 WAT (ANMNWANAINTEIANLREY = 2.108
findlua/Ans ; 95% Cl, -2.286 9 2.001; p< 0.04)
LATIENINNTLHLNIY 100 LNASAY 200 LNAS
(ANMNWANANTDIALREAY = 1.970 Aadlua/dng :
95% Cl, 0.197 09 3.744; p< 0.02) AINAGU

A1TNN 3 ATILHIRNNLUTUTIUULLE NN NINENATBUNANTENUTAAINMTHUJTNAUS Serdnawwe

gﬂLmaﬂum‘sdw LLa::‘s:mm\ﬂumiiwﬂﬁdawaﬁiaﬁhﬂ%mmuaﬂmegaqmmwﬁanﬂﬂl&io"ﬁ’u

CEEFA ANNLUSUSIUTIN ANDIAIDNTE AMHNLUSUSIU F p-value

(Effects) (Sum of squares) (df) (Mean of quares)
LA (Genders) 243.499 1 22.442 3.529 0.000**
7118 (Styles) 38.480 4 9.620 1513  0.199
Jeazn (Distances) 45999 3 15.333 2411 0.067
WNA*YINTNE 10.865 4 2716 0427 0.789
LNAFEHENN 78.080 3 26.027 4.093 0.007*
e PRI PAIFAT RN 164.099 7 23.443 3687 0.001*
WNAYININE* TN 100.224 7 14.318 2252 0.031*
ANNARIALARBY (Error) 1615.167 254 6.359

* p < 005 WAz ** p < 0.01



46 Journal of Sports Science and Health Vol.20 No.3, (September-December 2019)

3. Anaidsdnsinisidusesialaniends
NIutetuTnU AN e JuuumIhe uae
sragmslumsieluinAmisdiesy wud
ﬁmLa‘o”iﬂgoqmlumsiwvhtﬁmwau 400 LNAT
(146 + 1058 aso/unil) TutinfAwesumeuay
ﬂfnﬁﬂmn’j\‘lﬁmLaﬁﬂgaqmiumiiwvhnu 200 A5
(147.00 + 7.81 ﬂ%\‘l/mﬁ) MINATIFA NN TUTIU
WUURINN R aNaRaUNaNTEnUfinaInnss
Ujawius sevdrewma suuuulumsdie usy

sraznlumsiefidananaaadusnsnigiu
Yaenlamevidansu WL MavessUNanILNY
e MRS STz sUuulumsthe
wazszaznvlun1selifiujduiuslaonsese
Anadudnsnisidiuzasilaniandnisudedy
(F (7.254) = 0.793, p = 0.594) wazlNiNanILNy
Tudjansiusuuusamis (Two-way interaction)
srriinseduBngan

AITNN 4 AATILHIANNLUTUTIUULLE NN NINENATBUNANTENUAAINMTHUJTNAUS Sendnawne

g'ﬂLL‘U'iﬂumﬁwEJu,a:izﬂzm\ﬂumidmﬁdawaﬁiaﬁﬂmﬁ HFAIINITLEUD IR LAN1BNAY

nNTLaetu

CEEFA ANNLUSUSIUTIN ANDIAIDNTE AMHNLUSUSIU F p-value

(Effects) (Sum of squares) (df) (Mean of squares)
LA (Genders) 0.534 1 0.534 0.005 0.945
7118 (Styles) 851.616 4 212.934 1932 0.106
Jeazn g (Distances) 2664.087 3 888.029 8.060 0.000**
WNA*YINTNE 253.820 4 63.455 0576 0.680
LNAFEHEN 124.091 3 41.364 0375 0.771
YN *STUENN 392.583 7 56.083 0509 0827
WNAYININE* T EN 611516 7 87.359 0793 0594
ANNARIALARBY (Error) 2798.558 254 110.175

* p < 005 WAz ** p < 0.01

4. ﬁhLaﬁﬂizﬁumﬁuﬁmwmf‘iaamwé’a
mmmiaifuiuﬁnﬁﬂwmeumﬂﬁﬁ%aﬁﬂgoqm
Tumshevinsalad 400 w5 (17.80 + 1.14) Uax
ﬁnﬁﬂmn’j\‘lﬁmLaﬁﬂgaqmiumiiwvhnu 200 M5
(17.67 + 2.31) MINATZHEANMNULIUIIULLY
mmmLﬁawmauwanszmnﬁtﬁmmnmiﬁﬂﬁﬁuﬁuﬁ
FEAINLWA gﬂLLU‘lﬂumiim wazsrEENlunT e
ﬁdawaﬁiamLaﬁﬂs;’ﬁumﬁuimmmﬁaﬂmwé’a

M3t TUNLN 1ﬁﬁﬂ§ﬁuﬁu§ﬁu F (7.254) = 0932,
p = 0483 prwlsfinw (WemmarpuUfaNWLS
8B (Two way interaction) Wi MG
at NN AN INENATENINNALAL TLHENY
Tunse (F (3254) = 6275, p = 0.000) LaLIENINY
suuvulumsheivszeemslumsie (F (7,254)
= 2775, p = 0.008) tHpYhMIIATIEAHANTENLTAN
981948 (Simple main effect) TBYUHANAUS
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iz‘vmamemti:ﬂ:maﬁﬁﬁamLaﬁﬂszﬁumﬁuﬁ
ANMnTiaENErRINITULTITUNLT SraEniing
mwﬂmﬂmwiamLaﬁﬂ‘szﬁumﬁuimmmﬁaﬂ
asjwﬁﬁﬂﬁi’ﬁﬁuﬁnﬁwﬁmﬁwmeuma (F(3, 254)
=10.620, p = 0.000) LLatﬂfnﬁwﬁwﬁ%mmumﬁo
(F(3, 254) = 8.449, p = 0.000) ANIFULEBYI
miLﬂ%‘ﬂmﬁﬂummLmn@iNLﬂmw@maamLaﬁﬂ
#1835289 Bonferroni Wuin mta&‘mzﬁumﬁuﬁ
Auniiaanendonisudeiusinuuansieiu
pt AT E AN AR TeNTNITHENTS 50 LNAT
U 100 LWAT (p =0.000), 200 LNAT (p = 0.002)
LAY FEBLNN 400 WA (p = 0.000) auluiinfan
LEIBUNINNUIY ANLANANRUBL N T AT
NWRNATENINTLUENN 50 AT AU 100 LNAT
(p = 0.001)LAasUTLHLNIN 200 LWAT (p = 0.002)
ANNRIAL

MINATZHANANIENUNANBENNY (Simple
main effect) TavUdniussenitegUuuunsing
LLazs:ﬂ:maﬁﬁﬁiamLaﬁmzé\’umﬁuimmm‘f‘iaﬂ

Mevdamsuzedunuin sepemeiinansznulaenss
m'aﬂ'wLﬂﬁﬂi:ﬁumﬁuimmmf‘iaﬂamoﬁﬂfﬂdﬁﬁ@
NNER UNMTINENNWEALAR (F(3, 254) = 13.143,
p = 0.000), Ny (F(2, 254) = 3562, p = 0.030),
WALAe (FQ, 254) = 5526, p = 0.004) Uaz
VdEIwaN (F(1, 254) = 7.811, p < 0.005)
Lﬁam%ﬂULﬁﬂUﬂ?’mLLmﬂﬁi’NLﬂuiﬂﬂ@j‘ﬂmﬁ’]Laﬁﬂ
#1835789 Bonferroni ‘Euu&ia:gﬂuuum‘sdm
WU ﬁhLaﬁﬂs:ﬁumﬁuﬁmmmﬁaﬂmwé’a
mauteduluinnsaladuansneiusgrefitasdoy
NWRNATENINTLUENN 50 AT AU 100 LNAT
(p = 0.000), 200 LNAT (p = 0.000) LA 400 LNAT
(p = 0.000) Tuvhnufianuuansneiuaeneditiddiy
NWRNATENINTLUENN 50 AT AU 200 LNAT
(p = 0.028), TurinfRefiauuansneiupgned
WuAYNWRDIATLNINTEBEN 50 AT U
100 A5 (p = 0.022), 200 A5 (p = 0.003)
wazlurAeInaNTENINITEEM9 200 WA U
400 AT (p = 0.005) ANAGL

AITNN 5 ATILHIANNLUTUTIUULLE NN NINENATBUNANTENUAAINMTHUJTNAUS Sendnawwe

gmm‘lﬂumidw u,az‘s:mmﬂumidwﬁddwmiamLaﬁﬂi:ﬁumﬁ’u;ﬁmmmﬁaﬂmﬂwﬁa

AR TSN

WanIzNUY ANHLUSUSIUTIN ADIANDNTE ANNLUTUSIU F p-value

(Effects) (Sum of squares) (df) (Mean of squares)
WA (Genders) 0.003 1 0.003 0.001 0.974
71718 (Styles) 22.298 4 5575 1902 0.111
Je8en (Distances) 139.917 3 46.639 15.912 0.000**
LA N3N 23.355 4 5.839 1992 0.096
LNAEHEN 55.176 3 18.392 6.275 0.000**
YNN8 *TTHENN 56.943 7 8.135 2.775 0.008*
VAN T HENN 19.114 7 2.731 0932 0483
ANARIALAABY (Error) 744,509 254 2931

*p < 005 WAz ** p < 0.01
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Al 1BNaN13IY
mﬁﬁ’ﬂ“luﬂ%\aﬁﬁiﬁlqﬂi:aoﬁlﬁaﬁnmﬂ%mm
URALAVGINANIEWRINIIUDTU (Post competition
peak lactate) fiLUsAuAN WA SUULUNTIELAE
sepemiumseluinim et Sebnn
WRALANFIFANEVRINTTUISTU vianede USuna
Pauanniildannimagaunendsanditining
Freugetuiasaduiud vislutiaaaidus
(Pfitzinger and Freedson, 1997) 9¢%i 1-3 Uil
(Zacca et al., 2014) 329N 3-5 U9 (Vescovi
et al, 2011) UaLIenIN 6-7 U (Bonifazi
et al, 2000) laelumsisuaeiildsrozames
NMINANDUANIDYDY Zacca WATAMY (2014)
%’aLflumiﬁnyﬂuﬂfnﬁﬂwmeuﬁizﬂﬁﬁ%ﬁums
ety 1-3 wdl
ﬁﬁﬂﬁﬁwaﬁiaﬂ%mmuaﬂmmgaqwmwﬁa
nMsudedu favdusznaudagididnldun e
waLeyTBINATT SEpEneaINTine UuuY
PBINNTINY FNIIDNWNWNE ARDATUTIIRITD
N3N (Pfitzinger and Freedson, 1997; Olbrecht,
2000; Vescovi et al., 2001; Laffite et al., 2004)
a1nn153seTunsetinudn Y3uniuamangegn
MR Tuﬂ'nﬁﬂwmeumﬂg\‘miwﬁnﬁm
wrzunddlumsierinialad nsndes fle
LL@:i’]EIﬂ’ﬁLﬁﬂ’)NﬂNIuVlﬂiZEJZVIN AadsUSano
LLaﬂLm'wf%mqﬂmwﬁaﬂmmﬁu‘mﬁnﬁmLm';;"nu’mﬂ
ﬁmL«a?iﬂgoﬂqmlumsiwvhtﬁmmu 400 LNAT
(13.39 + 350 fiadlua/dns) uazAgalunig
WNWSALAR 50 AT (6.48 + 1.46 Nadlua/Ans)
dauﬁnﬁﬂwmﬁoﬁmmﬁﬂgaqmiumsiwﬁLﬁua
200 WA (859 + 3.16 NaAlNa/an9) Ltazﬁwqﬂ
Tun1sirevinsalad 50 was (552 + 0.80
findlua/ans) wamaddeiinulusdeiisenadaeiv

WAN13I98TDY Bonifazi LazAMY (1993) LAY
Benelli UWazAy (2007) fivinsfnenfurindng
FLAUANNEINTOGY  LdURBIAUNSANEDDY
Avlonitou (1996) fiwuin Yauauanengegn
mwé’ommﬂaﬁ’ﬂuﬁnﬁmLmaﬁumﬂgonhﬁnﬁm
LN UL NNLAE LN T N BN TN
Fofllapafogenituszanm 1 Aadlua/dns
289lAMIN  ANNULANANTBIANLSNIULAALAN
PITANBNAINITUINTU B 1RanNMaNaeilage
T 19U TEAUANNTINIINDDIUNARY 3519
LRSBNILHEIRTIAINIINATDL ANTINIINDDY
wnAnilunisudedudeedunesiaaiauiiais
LaZATLUUANMNENSOlUNM T Wefieuiu
sdnvavEMuSIensT LS WA (FINA Point)
uazsrduTasnsuseiy Wudu el mafivsanm
UAALAVIENEAMEVIAIN 1IN TY Twinfwenisuzne
gaﬂiﬂﬁfﬂﬁﬂﬂmeumﬁﬁumﬁé’ﬂﬁmw:L'fJuwa
W11NNsInARLEBUTIeTA1ANNS e
LaZATLUUANMNENSOlUNM T Wefieuiu
sdfssEmLS e sT e g gonIninim
wnvunde aeandeiy Bonifazi uarAmy
(1993) finu S IedslunsNERANNELS
Tﬂﬂmoﬁuﬂ%mmuaﬂmegaqmmwa“’amilm\ﬁu
uanmnﬂﬁﬂﬁmmemzmqmaaﬂ'ﬂﬁﬂwﬁdawa
Tﬂﬂmaﬁiaﬂ%mmuaﬂmmgoqwmwé’ammﬂaﬁu
ud SremeTasmMIeiuasUss NI
AflaudAuLREITY
N1931AT12HAN LY TUSIUUDUEINNG
ienarauNansznuiinann1sTufanwus
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EFFECTS OF ADDITIONAL CORE MUSCLE TRAINING ON CYCLING
PERFORMANCE IN YOUTH MALE TIME TRIAL CYCLISTS

Wirungrong Nualpech', Napasakorn Chuensiri' and Daroonwan Suksom'?
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®Exercise Physiology in Special Population Research Group

Abstract

Purpose To determine the effects of addi-
tional core muscle training on cycling performance
in youth male time trial cyclists

Methods Youth male time trial cyclists, mean
aged 16*2 years, were recruited. The purposive
sampling by ranking core muscle strength was
used to divide the participants into two groups:
the cycling training group (CT; n=13) and the
cycling combined with core muscle training group
(CT+CMT; n=12). Both groups performed cycling
training program at the intensity of 65-80 %HRmax
twice a week and 80-90 %HRmax for 4 days/
week. The additional core muscle training program
consisted of core muscle training using Swiss
ball and weight machine at the intensity of 75%of
1 Repetiton Maximum (RM) for 2 days/week. The
variables including general physiological, cycling
performance; 20 km time trial, cycling balance
skill and time to fatigue as well as core muscle
strength were determined before and after 8-week
of intervention period. The 2x2 (groups x times)
ANOVA with repeated measures followed by LSD

multiple comparisons were used to determine

significant differences among all variables.

Results After 8 weeks of training, maximal
oxygen consumption increased in both cycling
training and cycling combined with core muscle
training groups (p< .05). The CT+CMT group had
significantly decreased time trial 20km. duration
(all p< .05). Moreover, the CT+CMT group had
significantly increased time to fatigue, cycling
balance skill and core muscle strength (p< .05).
The CT+CMT group had significantly higher peak
torque of core muscle in trunk extension and
flexion positions and lower core muscle fatigue
in trunk extension positions than the CT group
(p< .05).

Conclusion The cycling combined with core
muscle training can improve cycling performance
such as cycling balance skill, time to fatigue and
time trial 20 km. duration while the cycling training

only did not improve those cycling performances.

Keywords: Youth male cyclists / Time trial /
Cycling performance / Core muscle training /

Core muscle strength / Time to fatigue
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msfnussusonmstinndsiiioununaisssn
FINAAFDANNTINIIONWARITNILIUDDIUNAR
dnseussiueMsusedssanindlnida
A diunnsise
msfn A eiidunsisodmeaans (Experi-
mental research) wazlfinunIsRaNTUNASeETH
M3ITUIINAULNTINNITNINIUNRTYFIINNTITY
Tuau nNaNNVNINTUY qm‘ﬁ' 1 'gmaanizﬁwﬁmmé’ﬂ
Uit 1 FuAn W.A.2562

QEETPLERE

najurﬁhaﬂﬁaﬁiﬂumﬁﬁ’ﬂﬂ%’oﬁtﬂuﬁ’nﬁm
dnseudszinnindlnsdaseiueisuzie agld
FENIN 14-18 T mﬂﬁﬂ‘mﬁ'ﬂuﬁmn?am‘wumum
Aufimsasusninaug uasiindasedug insiden
FIDENULLIANIZIINZIN ATUIUTUIANGNAIDEN
Tagl#lUsunssndn1iies (G*Power) fviuAsN
81U1ANINATEL (Power of test; B) 7 0.8
AANNARIALARELAiBaNsULE (Probable Error; o)
i 005 l§AruATDIHANTINY (Effect size; d)
il 06 \lﬁ‘*ﬂmmnfpjuﬁ'gasmmém: 13 au iatlaeiu
N3gauvine (Drop out) PBVHLINTINNNTITEIERIN
ALIUNNTRN Q%’ﬂﬁmﬁ'mﬂun@;ua: 15 AU
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namnsdadan§idnsanide

1. Wuihirdnsenuweang ﬁﬁmq 14-18 1)

2. fimsfindonshenisiiudnsanu atnetion
faviar 4 JwdUH szuzng 200 Alawns/
fUav eedalasnuueteties 3 Whau

3. fidnansldeandiaugega Lideandy
35 faddnsaminEANd

4. laifluseYavadlsaszan 1ud Tseiala
Tsavieuiin uazlsannusulain

5. lifimsuai§ureangwde By dede
uae Isiﬁnﬁum%u%uqul,n\a visalaiAendaLSLIM
ndsidaununanvdndn nazgnaunds deutdniow
msfnmeluszeziign 6 wheu

6. Laifinsldien w%amsm:@juﬁdowaﬁiami
Wumsandaile

7. fianwaiasiatunisidnsanlunisive
wazfudasunluludusandnsnidy

nannsAaieniiinsiduesnanmsie

1. iamngeduiviiRlisnansadiluns
usaluld Wy Jormsdutheviaiiansuiaiiy
ngiAme (Jusu

2. Wr9aun1sintiauniniauay 80 289
srazIRIMPHTeTNe viadsamnsinlaite
39 A% MNITEzABINSENTVNG 48 ASg

3. himsTasladnsrnnsisednsialy

FunsuMsALiuNs

1. NUNIUITIUNTTNUASANBIBNEITT
Aeadeeiumsfinialy msfinndwiaununans
aen '“Jm‘nzﬁ;muumﬁﬂnnﬁmLﬁaLmuﬂm\‘lﬁﬁa
wazinauslUsunsnmsfiniedadensflinngie
WNUNRNAIAIADENTIAIIG LL@tﬁjL%ﬂ’J“ﬁ’]ty
50 T 5 AU A TAneneansnistinn

U 3 A uaziEnaauivndngey T 2 AU
wamsﬁﬁmm’]mmmawmLﬁammnﬂmoqmqﬁﬁ
wazfiderrna 16 076 wianaldilusunsy
msfindnseunalysunsunsiinsusendaile
wnunanaianumIzan asnsarluldiu
Unfimdnseusssuzu el ingdlngdald
2. UM IMNENMIBENY LAzYINMIMARDU
é’mwmﬂ“ﬁaanﬁwugaqm mnrWnlunIFnn
qzvhmanasaumNLiIL I dsLaLnuna
a6 LﬁaLme\jﬂmﬂﬁwmmmLL%@LstmﬂﬁmLﬁa
LAUNA WA mé’m\i’ﬁﬁuLl,a::vi’ﬂmﬁmmm,ﬁaﬁju
L"El"miés\l (Stratified random assignment)
3. naspuFuUsiounasnan1sfin doll
31 fhudsduadsineily Ussnaudie
dmsnsisiuiilaluvasin anusulafinonein
thwitin sugs sstianame analasiu anandanile
Usraanladu uazdnsinisldoandiaugegn
(VO,max)
mManageudnIINsldeandiaugegn
#3093 (Stationary gas analyzer:
Vmax encore 29 system, Yorba Linda, CA, USA)
Tasnstiudnseunesay (CYCLUS2 Ergometer,
RBM Electronics, Leipzig, Germany) Sudae
AMNYN 70 S0 wazasiinanunin 35 Inf
nn 7 1 Wi TunaneseuiiarAsAINEIZa9Ns
nasauil 70 seudeunit UATRANANENNTD
qunililm (Exhaustion) uaasanstivgnsoud
WIpendU '17'iLLam'jﬁﬁoﬁmqmmmmmmm
Tunseanidmeuds i veuwilsaun mela
usenn 1udu Qiﬁﬂﬂuﬁné’mnmiLﬁumaaﬁﬁa
LLa:mzLﬁummmﬁaﬂLﬁaaanﬁwﬁanﬂﬂnn%umau
2aIN130NMAINIE (Ronald, Brian, David, Daniel,
& Kevin, 1993)
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3.2 FMUUIMUANMNENIIONNNRIANTNU
Ysenauiie inBLnInsesaluAmdnseu e
finusaanufiosd wazmatludnseulngdlnsda
20 Alans

ManeRauUM NI luinfiRIdnseu
I’B’gﬂunumiwmawﬂm Ducheyne, Bour-deaudhuij,
Lenoir and Cardon (2013).

nanasauLIainudanNiiaedn
Tasmsiludnssufianumin 2 Sadsatming
Srg2lIa1 150 Uil Aeausy 90 sausaund
imbudinanaginsthidnsemushs 120 seusiounii
wazyinafinssduanavingy 150 wWesifus
POINAIFIAR  FLvEANIINATBULATTUTINIIA
LﬁﬂlﬂﬁﬂﬂﬁimﬂauquﬂaﬁuL%ﬁiaumaonﬁﬂum
31NN 60 saUABLNT WnaTBARBULRNTY
artiuanionisiinanuiissdfianas (Weston
et al., 1997)

natludnseulngdlngda 20 Alawns
DunanesauanNssnsasunsidinazesmsti
Snspufiszer 20 Alawes Feszpzmedonsnadl
WBUWINALTEENNIBINTUINTUINIBULTE LN
InsTlnsdaluseavienizu lasdassnisiiudnge
Iu‘ﬁmﬂﬁﬁﬁmi (Simulated time-trial performance)
Toelddnserunedey seninnmsnasaulngdlngsa
zdsufiuanuidnduresuanianluiden (Blood
lactate concentration) NNILAUAIBENLRDA
faneih Yssifuiiszoznonn 4 10 Alawns Téu
JeBEng 0, 10 WAL 20 AlAwWAT wazyseidiu
MENFININAFBLALIAT 5 WAz 10 widl (Hawley
and Noakes, 1992)

33 FIuUIaNTInNINTaINE 1ML e
Uszneudie  ansudeussssndmidioununans
8§16 wazndadienn Wesiudarudrans
n&miaununansssn

mManagauANNLILssasndaile
Fngaseai (Trunk flexor) uaznauwdunae
(Trunk extensor) 1#a3adlolaAufn (Isokinetic
dynamometer: Biodex multi-joint system -pro,
New York) 'ﬁ’uﬁnﬂ'ﬁLLsagaqmﬁni:ﬁﬂuLﬁaqu
mm:nﬁwmﬁamﬁaagﬁuﬁ (Peak isometric torque)
LLa:r»hLLiagaqmﬁnizﬁﬂuL%asguLLa:mméﬁﬂ
PuzndmiavasdsanuEiad aaaat9ns
wRaulu (Peak isokinetic torque and fatigue)
(Garcia-Vaquero, Barbado, Juan-Recio, Lopez-
Valenciano and Vera-Garcia, 2016).

4. @L%‘hu%’ﬂﬁﬁmiﬂnmﬂmumumiﬂn
Taglsifinsfinanufirmiinzesnisinaaansses
a1 8 Ut uunngun1sinidu 2 nga sratl

4.1 mjuﬁﬂnéhﬂTﬂiLLﬂiNmiﬂné’nimu
snsfindelusunsy deseludd

- Anfludnseuiinnumin 65-80%
maaé’mmmmﬁummﬁﬂag@gm (Aerobic1) sxazIaN
120 w1t 2 adssndad

- Anfludnseuiinnamin 80-90%
maaé’mmmmﬁummﬁﬂag@gm (Aerobic2) sxaziIaN
75-90 w1l 4 asesadUA (gﬂﬁ 1)

42 mjuﬁﬂnéhﬂTﬂiLLﬂiNmiﬂné’nimu
WSnEsnMIRnndwmiiaununaneasn vnsiin
Tsunsusisseludl (quil 2)
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. Aerobicl
Aerobicl X X
Aerobic2 Aerobic2 Aerobic2 Aerobic2
(A1)
(A1)
(A2) (A2) (A2) (A2)
REST
DAY 1 2 3 4 5 6 7
A )
gﬂVI 1 IﬂiLLﬂiNﬂqﬁaﬂQﬂiﬂqu
Aerobic2 Aerobic2
(A2) (A2)
Aerobicl Aerobicl
Aerobic2 Aerobic2
Core Core
(A1 (A1)
(A2) muscle (A2) muscle
training training REST
DAY 1 2 3 4 5 6 7

gﬂﬁ 2 Tisunsnn1sEnansenuasuaen1sinnaaLiaLnunaeais

- Anlusunsumsiindnaenu solusunaw
nsRnludia 4.1
- Annd Nt nunaIaIfIfag

fausa (Swiss ball) Twinawdan vea wd

v
aaad a

(Stability ball pike) vinawadaf vaa 3 (Stability
ball V) vihawndaR voa Wiasen (Stability ball
bird dog) uazaadan voa dade (Stability ball
kneeling) WisneMuuSsusszasnduiaununats
190 vinas 1 Ul nawnIEninevin 15 Ui
(Jlavhasy 4 v Tl 1 7A) Wnseniegm 1 i
n3in 3 A ANEMsin 2 adesadianid

~ Ainnéhaileununawasadnieio
fvuausesinu Tuvhueulefiuea asus (Abdominal
crunch) a8 A wida Tsa (Wide-grip cable
row) LATNSIA IiLm"fj"u (Trunk rotation) Lﬁaﬂﬂ
auudoussasndniaununaais finanamin
29971580 75% 1RM U3snaun15fin 12 ade/iom

FUIU 3 1A LIRIWNIZHINEEA 1 U AND

MSAN 2 ASyAaaUA R

maacniays

1. twafilgundrsimesdaselysunas
d5931 SPSS it 22 Taemeadsuay
damﬁmmummgm

2. ﬁwwaﬂﬁmmmaummwnLmeaa"ﬁaga
wuinfinsuanuasiuuynilaslfnsnasausae
a0iA Shapiro-Wilk test (W test)

3. AneAiSsufiurtsaiiulseneg
PR9NGNANTNTIU  URENFUANINTEIULEINGE
msfnnésiiaununanesisn sernstaunasras
nMsAnTBILARLNEN LazTEnineng Taeldnns
AATIETAHLLTUT I B IATA [two-way
ANOVA with repeated measurement (2x2)] 36U

o @ a

ANNATEE AN NEDATTEM 05 wardAIIen

(Y ¥

magamtﬁ'ﬁ' Fisher’s least significant difference
(LSD)
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WaN13I98

NANITITBWLIN Menadn1sin 8 dUand
wudn nguRnInsEULAzngNRndnTyUEI NG
mi?]fmﬁmLﬁaLLnunmaﬁﬁﬁaﬁmq qUgy Ywiin
wazdpiuianie luuana1eiusdnefivesdy
NWRDATSEA 05 snanduiiioanasiia 2 naa

LLaﬂmﬁutﬁuﬁﬂumjuﬂné’mmu LAZORIINITLAU

¥

maoﬁﬂwmtﬁnamaﬂumju'ﬂn%’n‘smum%uma

=

MIANNAINLUBUNUNAWAIFY UASTN 2 NaNd

q

mmmmsn‘[umﬂ%aanﬁwugoqmLﬁuﬁuamoﬁ

v 0 o =

WURIAUNWNENANTEAY .05 AR N 1

A1519f 1 nsuSeuifisudieds () wasdndsouuanaigiu (SD) weviudsiuassineily

2p0INARIT NI FUEMTUEEUs s Ing nsda mjuﬂn%’mmu Ltazna;uﬂné'niﬂwu

WWINEILNSRANNANIHBLAUNA AR NDULAZHAINISTAN 8 UM

nsju?lnﬁ'nsmutﬂ%uﬁ’mnﬁ?dn

nguRnINIE . X .o
faudssuassinamialy (n=13) reRtLAE
(n=12)

fiounsin  vaen1sln  neun1sin MAINSEN

21y (@) 1642 1642 1642 1642
qUFY (LBUALNAT) 172.845.0 172.845.0 1722456 1722456
dwnin [lansw) 60.0+7.2 60.2+7.4 61.346.0 61.846.0
fuiinaaniy (Alansn/innsd) 20.1+24 20.5+2.5 20.6+17 212417
Tasulusrone (Wasidus) 75+3.7 8.3+4.5% 8.5+3.3 91426
wandnile Alans) 525443 51.9+4.2* 53.4+4.2 52.7+4.2*
smInsiduaslazmusin (ﬂ%ﬂ/‘u’lﬁ) 63+10.0 62+11.0 61455 55+7.7*
anusuladnvusiladud @afwasyUsen) 116+5.6 113+9.2 122+7.21 121+9.11
ANNsuLRanElanauin (AadwasUsan) 5945.5 6146.5 66+5.41 65+9.31
AMNEIalunsideandiaugen 60880  63.1+80° 559468  59.8+11.6"

(Raddns/Nlansu/und)

* p < .05 usnsiuszwivneuiinnelungs tp < .05 usanseiuszriangs

ANEINITONIARITNIVIU RAINITHN
8 qUAY wudr nguRnInIBULEINAIBN1TRAN
nésitlununassiimamsesiiatu fszeznm
Finusomadoinlsumdu methinsenllndlyssa
20 Alawns fszaznaiildanas fanusiads

WY LanevaINipURNaE AT EANINEDA
N520u .05 N 2 najuﬁwé’amﬁa‘iumwmau
Tndlnsda 20 AlawasAngy nfeuRnateil

v 0 o =

WURIAUNWNENANTEAD .05 AR NN 2
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A1999 2 MIFauWiBuAedy (X) wasdudaviuuNInggIu (S.D) PBNANNEINITANIARIANTEY
maaﬁnﬁﬂﬁnimmzﬁuLma"numﬂﬂizmm‘lmsﬁ‘lmﬁ"@n@uﬂné’nsmu Lm:mjuﬂné’mmu
WWINEILNSRANNANILBLAUNA AR NDULAZHAINISTAN 8 UM

e nauRnINIEUETNMLNSHN
NRNANINIEIU

(n=13)

NAHUBALAUNANAIA
(n=12)

AUUSATUAMNFINITANNNRIINTTU

1UNTISAHN  WAINTSAN Aaun1sSEn waeNIsHn

MINTIF LUARITNIBIU

mMsiunsesilasdnseny i) 5.4%0.1 5.30.1 5.5+0.1 5.440.2*
natludnseudnusn Bund) 41.9+135 40.2+16.9 35.4+13 33.3+8.3
nafamdurasznciiudneu Guad)  243+112 24.8+13.3 24.7+79 21.545.8*
MIAWANTIINTEY (i) 249473 23.846.2 25.545.4 21.842.7*
stuzIainuiaaMaLilaudn

nalunsfiesdy Gund) 346475 34.8+87 3324138  34.4+14.2*
nsthusdnsulndlneda 20 Alawns

ITUELINT (mﬁ) 33:40.06+1.3 33:26.74+12 33:38.57+1.4 33:08.24+1.2"
fasnasiuzasilanie (ﬂ%’o/mﬁ) 17449.4 17149.1 175+6.5 175+9.7
WAIFIFR () 448+85 485+107 468+99.1 508+127
wialey (Snd) 1944268  2022+264* 196278  203.9+24.4*
anasagega (lawas/aalu) 49+4.6 47.6+5.1 481434 49.845.5
ANuEady (Alawns/dla) 35.642.4 355415 34.6+1.9 35.6+1.8*

* p < .05 usnsiuszwivnisuiinelungs

ANTIOMNVDINANLILD VAaINSHN 8 dUA  ndNawNUNaNAIIanaY  LNBSsuisuiy
wudn aguAndnseiuaiudmensinnduiie ngaRndnse sefiustheiiusdymeainfiseeu
LAUNAINENED  HANANLdeLseraendntila .05 wdauudsusenasndsilaanliuanseiu

o @ a (%

LNUNA N UANTY Lazdiwadiidudamudizay  advltdudAuneaifnIzdy 05 deenswd 3
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A1999 3 MsSpufisuAady (x) warduidevuuNInIgIu (S.D.) PBNENTI0NNYRINANLTEY

ﬂ'ﬂﬁﬂﬁlﬂiﬂ’]Ui:ﬁULEIT)“Iju"IﬂEJ‘lJi:Lﬂ%1ﬂ3ﬂ%i5ﬁﬂijuﬂﬂ5’ﬂiﬁl’]u LLaznajuﬂnai’ﬂimuLa%uﬁw

MSANNANLLBLNUNANAIF NAULAZHAINITHN 8 dUAR

ﬂq'u?lﬂé’nsmw,a%uﬁaﬂmi

e . X NeEHnIN3LL Anndaniiaununanesnga
ALUIAUNNIIANINTINANLLUD (n=13)
(n=12)
fiduN1iN  NAIMSAN  NauMsSAn  ¥aIN9HN

auudussmasndsiie
Ausegegazasninaiadiin v Trunk 2724667 25344660 29951726 341.1+50.4*T
Extension ({6uULNAT)
Ausegegazasninaiadiin v Trunk 1414297 14631258 131.3+264 173.7+252""
Flexion (H26ULNA3)
AAMaETaIndNias s v Trunk 30.8+123  254+85  343+109 18.6+6.6™"
Extension (tUa3Lfus)
AAMaETaIndNias s v Trunk 36.8+132 384492 3344123  33.7+96
Flexion (1asifua)
TEAMANUUTILTIINTIUNRIR 043+02  074+01*  043+02  087+0.1*
Ausegegazasndnaidan v Knee 1455:27.5 149.3t235 1405379 146.5:295
Extension ({6uULNA7)
ﬁhus\‘lgaqmmnﬁmlﬁam 71 Knee 81.7+188  83.1+7.7 86+15.0 78.6+10.4

Flexion (H26ULNA3)

*p < .05 LLmnﬁiNﬁuiwiwdauﬂnmﬂun@u T p < .05 uAnFNAUIEHINNgN

2l BNan13IY

miﬁnmﬁﬁi’mqﬂizmﬁvﬁaﬁnmwa"uaa
nsinasussnsiinndsidsununatsdisane
ANFINITONWARITNTVIUDDIUNARITNIBIU
Y52 IngdlnIdaseiuenisusie 28EIa0
Tun19fin 8 &Ua¥t FerinanesaunauLazray
3580 TunamasaumuUsiuassine wassiu
AMNEINITONWARITNTVIU URLFHIUTNTIONN
ppandsnile man133vemun

Fruadsingialy

NNNAMSANE Wi ngnRndnseuuay
mﬁs\lﬂné’nsmuLﬂ%uﬁwmiﬂnnﬁwLf‘IaLmunma
filaugs i wazdaiianansluuanseiu
athaltiuddayitsedy .05 winguAndnseuillaiu
Tusemedindu Wedisuiureunsfinesndone
atiwiliddniisedy 05 amdumssindim
Alelanusddasnisantmiinlaeialuiiy
nsfinnin Wslifiannansnsalunistiudngenu
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Wity (Alan, 2011) Gyndsann1seanidenie
FminmiewhisAnemsfnve ShimFesutssnu
answusnlaslailddindeansanmanilasy
’3@@\1waTﬁﬁ‘LmTuTuimmmﬁugﬁu Fataaninag
mu";é’ﬂﬁﬁa\l,si\lﬁﬁnﬁmuquL%ﬂdﬂﬁi%ﬂﬂstmwu
gliar]

wanaNii mnmsﬁnwﬁﬁ’aﬁwudwn@uﬂn
ﬁ’nimuuatn@;uﬂnﬁ'w’mmum%uﬁwnﬁﬂnnﬁmLﬁa
wnunawsFuiiiandwiiaanas HIvuAAdn
anaazifumensindnsenufiivsanaunsiinan
An 6 Yudadad warfinfiainuvdn 65-90
wasidudmasdnamaiuzesiilagege Wunisiin
fldsreziiauunasidndsnusnnanasimssans
Tﬂiﬁuiué’mwﬁga"ﬁu finavliinazaendsile
anaY §AAAEEYTU Thongho (2017) #l@NEA
\Aeatunisiushzesininmndenssenideniy
wud1 mysanidsnmedildndenulussuungenu
walsdnuazuauualsdn azldunasndssuain
aslulawmsnlusrenedundn shivswmedinsls
InalauluySinugeann Sniiiszazaalun1ain
Lﬁaﬁuw”nﬁwmﬁaﬁaﬂ 50LﬂuL%@IﬁLﬁﬂmiW§'m°ﬂm
Tnalauiiazaslungsuils Sodenaliuanuiis
anad aenalsinin wudn LLﬁLwﬂumjumsﬂnm%u
fanstinndsndioununanssisiidsaandsile
anawasannsiinduly 8 dlanst eiianaidu
wznsindenadumsfindiiafisanaudeus
numuzssndailaununawssilasamy 39llé
sonalunmsfisananisialdognamiuldsalugag
gz iy 8 e

PNNANNTITY WU NENANINTEIULAY
nﬁjuﬂn%’nsmuLN%NG’iaﬂmiﬂnnﬁmLf‘IaLmunma
ffidasnasiuzeasilarusinanasdafiey
fudaufln Uedlusunsunsinieasslysunsy

fiuscAn3nndanafifdan1siasuasaaNII0N N
sawhlauazilon wanant v 2 NN ANENNNa0
Tumﬂ*’i’?aan‘%wugoqmLﬁumnﬁumnﬁauﬂnama
fhipddumeadiaiisedu 05 aradumazindmn
1#5un1siineanidaneuuuwslsin  Fedanals
azesiilavndu ilEsasnslnaieuden
AT mnmﬁLﬁuﬁumaaﬂ%mmﬁamﬁgnguﬁﬂ
sananThlaluusaAss (SV) lUSnauissnnTu
Taefisnsnisduzesiala (HR) widnniaana
wazidaafiysedndnmlunisaudveandaulud
nﬁﬁmﬁaﬁhwmnﬁu lasananuuansesening
Punueandauluiioauasiuidans (a-vo,diff)
\Rndu Johldawamnsalunsldeandaugesn
WiNaNTU (Suksom, 2018) Fensiineantdsnie
wuuuelsin doust 6 dUaizuly fiaamin
70 wWasibusvaednanisldeandiaugegn vise
Yszanas 65-85 wWasifuddnsinisiiiuesiila
EAINTARUIANNENTAUNT I FBBnBLau
guaald (Tabata, Ogita and Miyachi, 1996) uaz
nanRnInsEuLaznguEnInsEIE N BN
ndsilaununasisn  fusuiunisinlasss
(Total amount of work) 289N199ONNIAINTY
wuuwalsnfilsiuansnei Fesenalifinnuanng
Tumﬂ%aan%wug\ﬁqmﬁm%mlﬁ;ﬁ 2 nalaiuanehaimi

AMUAMNIINITANIARITNTITY

mjuﬂn%’nﬁmuLa%uﬁmmsﬂnﬂﬁwLﬁa
ULAUNARWNEAIF  ANTNATDUNITNTIFIVUTNTEIU
fudnseudnuon nafanburesznsiuingau
LLatmsmU@mn%’nimuﬁﬁu Toainslfnatiums
naFauansy  uaasllEuiin1sAIuaNdnIu
AIANTIANIY WATAIUANNITNTIFILUITN I LA
A mmhLﬂuwammnﬁﬂajuﬂn’«’fn‘smum’%m"hﬂ
mainndsdioununanvansn Sanuudoussnes
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néaibununansshs N s nusnasn
Tumimuqm'&i’nimu nanseszusiudnseuld
Aty smbevilfasnsoeanusslunsiiudnseu
TNty wardanu$lumsiiudnseufingu
(Wilber et al, 1994) as9fULUIAAAIN N15fn
ANLSsusvpendntiaununatssdiiaiu
Tun13a$19ANNEINITAIUNTNTIFILLLLAR DT
Twinfwlsifuatne® (Samson, 2005 ; Willardson,
2007 ; Willardson, Fontana and Bressel, 2009)
wenandl msfinndmiiiaununasssnmaanindm
INTHU a'owaiﬁmminmu@umimoﬁwmt
panusenNlédty uarinisuiasusesndmile
wnuUNaNaTaiudnsEUaAaY (Asplund and
Ross, 2010) ﬁwgﬂLtuumiﬂnl,tuﬁlﬁl,mﬁm
wiamsRnuuUlifingesiau 1w vinuwden (Plank)
arfinsldngrudeludiurasndrsniouay
ndailands ndndlaniidies wazndwiiann
(Junan Fesananfan1IALIinEENNTAILAN
Mnsesldidusened (Weiimans and Berkel,
2014)
mjuﬂn%’nimuLa%uﬁmmsﬂnﬂﬁwLﬁa
wnUNaNEF fsveziiafinudaninuiiaudls
wutuanteufinet el dumeatinfas s 05
‘%x‘lﬂ’ﬂﬂLﬁﬂﬂﬁ’]ﬂﬂu’]iﬂ@lﬁﬁﬂﬂﬂﬂig@LaﬂLLi\‘l
w%aLLiaﬁaﬂaﬂumm:ﬁﬁmmwmmmanLLi\ag\iqﬂ
athesala Tunsdnunillévhmameseuaiadesin
éhﬂgﬂLLU‘JJmimmaaUﬂi:ﬁm%mwﬁmnmimsjms
fudnspuiinanumin 150 \wWadidudvaandogegn
Famnasauiiazasmsiinanuiisudnauway
ARINNSEN WNATESMINARELIANTY 9=tisuan
feanssanmaandniefiauisanusaniny
ios&léuntu (Weston, Myburgh, Lindsay,
Dennis, Noakes and Hawley, 1997) S9aanadas

U Laursen, Shing and Jenkins, (2003) l$inani
n13fianaudeuseresndmndoununaivss
Fanndurlfasnsanusnainuiesdilduudy
dnfiwnasiudnseulduiudy  warsansons
anulumstiuldadiane  Tuzusfinnumin
widn Semanusernadissdniuteuendons
WauANasNsazasinivLé
mjuﬂn%’nimuLa%uﬁmmsﬂnnﬁwLﬁa
wnuUNaE flsvezamstiuinsenlndlngsa
20 Alawmsfianas wazfiauisiadfisdy
WawSsuiisuiuneuinateiind dynieada
fisedu 05 nsfindanilaununarsedudouse
Wity uanmna:T?”jmuqummau@ammmsﬂu
Fnseuudndrsdoununarssrsadefisiugoe
Tun1sdrsussludengruiienn elviindns
nsliwasgegalumsiiudnseudngie (Duc et al,
2008) Snviedavlasnsnsanusdunsthudnseu
ﬁwwﬁogaqﬂlﬁmwﬁu Ml ARIENTaNUse
eEludy Sesawavhlsinfrfiaasiade
Tunstufindu  nrsfindandsununaresis
uazndaiieriienuudousaiu ashilisenie
snsatindogegatunstudnsenuldatneses
fAnaIgananaM Iy uyhliimsldseaznm
Tunsuzeduanad (Wiseman, 2013) Fansuzedu
Ardnserusensingdlnsda (Time Trial) nfiwn
a:ﬂ”aav‘fnmﬂﬁ‘lﬁﬁaﬂﬁqﬁw ANTTHEMITiTTUR
NANTENUFABNTUZNTUTNTEULLLTULIALAEATY
A WIFEIUINAN v‘fﬂﬁﬁnﬁﬂwﬁmwuﬁiagmmu
ms?ié’mmuﬁﬁﬂﬁﬁm‘sﬁmmdauﬁaﬂﬁqm )
msthilurinuels (Atkinson, Peacock and Passfield,
2007) Fslun1siudnseulngdlngda 20 Alawwns
Infimnasfenugasandmiiioununarsasaluri
uslsnanan1suzedu Seviliminfmniiauyndies



ymmsInemansmaimuazguan i 20 aUui 3 (Tuengu-sunau 2562) 65

M wEAIANNEINITINARINTEUlFanRa
WernAmifiauudeussandmiiaununans
shfiudouss avamsonuseasdsand e
wnunaeailuiwelsld lifiann1suaande
pruztludngenuy LL@tNWNWSﬂT‘B’Wﬁ’OQ\‘IQﬂzuﬂ"li‘fju
dnseusterauiadld (Wilber et al, 1994)
Fruanssanmaasndiie
mjuﬂn%’nimuLa%uﬁmmsﬂnﬂﬁwLﬁa
LmunmoﬁﬁﬁaﬁmLLi\‘igaqﬂ"ﬂaoné’mtﬁaﬁwﬁa
Wnfas uazvisaffinty uazaE e
ndndaununatsrdluinniuadianas
MnneuRnateitisddumeaiAiiseiy .05 R
AadAnnlUsunsunsEnndsiaununans
AFIFERINUDA (Swiss ball) uaznsEinndile
WNUNAWRIFIFIELAT IR NUALTIEIY  §1N150
WAU1ANLSILT9T e &M HD LNUNA19E67
T fustned  wazvilvimusaauglduiudy
Faaanadaaiu Weimans wazauy (2014) 1d@nmn
msfinngsniiaununatssisialuvia plank, side
plank, bird-dog, superman, cycling crunch
LAY pulse up WU W& siiawnunaessn
uSousetuldiduated usnanifefinmsfnuoes
Willardson WazAmue (2009) Mna1ain nsiin
ndsilaununarssrsdisnisinluvindifinasle
n&1uile ndudandviasuuade (Rectus
abdominis) nésiienthiiesuuizae (Transverse
abdominis) n&mianiidoedudig (External
abdominis) ﬂ&’ﬂm‘ﬁawﬁ\‘i (Erector spinae) 811130
Wannndwidiantdviediifiannuudousols

S7UNANT3IY

Menaensiln 8 duand nsiniaSusoe
nsiinndsiisununatsirsvinlasannsn
MefmdnsEuTasinimdnseulssmindlngda
seduTueity TaeiauANEImNIaluNS
N3957 nanudaaailond anscaziaandild
Tunsthudnssudszimindlngda 20 Alawns
LLa:ﬁﬁumé’mwmﬂ%aanﬁtaugaqmlﬁLﬂuaEh\‘iﬁ

FDIAUDLULIINNIFTINY

1. M3l ﬁagaﬁ\lﬁmmmﬁﬂmﬂu
wuInslun sl sunsnnsRnsesininn
dnseuld wazAsAnE LA iRuIlUSWNTNNSRN
gfmfuinAmdnseudssiandu g awau
Uitﬁm%mwmmgﬂLmumsﬂnﬁiam

2. maﬁmiﬁﬂmﬁamiﬂngﬂLmuﬁuq'ﬁmuﬁ
fun1sfinndsiaununarsssfidenasaniu
ssameimansslFinsndy

3. szzaiildlunsiinngsniiaununans
8160 AT wuulunsfin wasszesian

Tunsfinlvuudu

AnANssNUsENA

(v

) mjmla‘uws:@mmmsﬁnnvhuﬁlﬁmm

Y

towde [aUSnen wuamemsuilatlymena o

v v a

mauwaz@mgLmiam%’ﬂﬂﬁmmiwﬁaLﬂuaﬂwoﬁ
WA TDUWIZAYURAVUUITUINENNTUNAIMEAE
uasnuaUEUITEINAUE IMBNAEATNIARN
Qma\‘mniwﬁwmé’ﬂ ﬁﬁaaqmmguﬁﬂ%wsﬁumi

ATeluaseil



66 Journal of Sports Science and Health Vol.20 No.3, (September-December 2019)

NN

Alan, M. (2011). Cyclingtips : The pursuit of
leanness. (Online). Retrieved April 3, 2019,
from Cyclingtips Website https://cyclingtips.
com/2011/11/the-pursuit-of-leanness/

Asplund, C., and Ross, M. (2010). Core stability
and bicycling. Current Sports Medicine
Reports. 9(3), 155-160.

Atkinson, G., Peacock, O., & Passfield, L. (2007).
Variable versus constant power strategies
during cycling time-trials: Prediction of time
savings using an up-to-date mathematical
model. Journal of Sports Sciences, 25(9).

Burke E. (2002). Serious Cycling 2nd Edition:
Human Kinetics.

Cain S. M., Ashton M., James A., and Perkins
N.C. (2016). On the skill of balancing while
riding a bicycle. PLoS ONE.

Duc, S., Bertucci, W., Pernin, J., and Grappe, F.
(2008). Muscular activity during uphill
cycling : Effect of slope, posture, hand
grip position and constrained bicycle
lateral sways. Journal of Electromyography
and Kinesiology, 18(1), 116-127.

Ducheyne, F., Bourdeaudhuij, I., Lenoir, M., &
Cardon, G. (2013). Does a cycle training
course improve cycling skills in children?
Accident Analysis and Prevention, 59,
38-45.

Faria, E. W., Parker, D. L., and Faria, |. E.
(2005). The science of cycling physiology
and training — part 1. Journal of Sports
Medicine, 35(4), 285-312.

Faria, E. W., Parker, D. L., and Faria, |. E.
(2005). The Science of cycling factors
affecting performance — part 2. Sports
Medicine, 35(4), 313-337.

Garcia-Vaquero, P.M., Barbado, D., Juan-Recio,
C., Lépez-Valenciano, A. and Vera-Garcia,
F. J. (2016). Isokinetic trunk flexion—
extension protocol to assess trunk muscle
strength and endurance: Reliability, learning
effect, and sex differences. Journal of
Sport and Health Science. 2016: 1-10.

Hawley, A. J., & Noakes, D. T. (1992). Peak
power output predicts maximal oxygen
uptake and performance time in trained
cyclists. Journal of Applied Physiology,
65, 79-83.

Lucia, A, Hoyos, J., Perez, M., and Chicharro,
J. L. (2000). Heart rate and performance
parameters in elite cyclists: a longitudinal
study. Journal of Medicine and Science
in Sports and Exercise, 32(10), 1777-1782.

Laursen, P. B., Shing, C. M., & Jenkins, D. G.
(2003). Reproducibility of the cycling time
to exhaustion at VO2peak in highly trained
cyclists. European Journal of Applied

Physiology, 28(4).



ymmsInemansmaimuazguan i 20 aUui 3 (Tuengu-sunau 2562) 67

Ronald, P. P., Brian , H., David, L., Daniel, B,
and Kevin, H. (1993). Correlating indices
of aerobic capacity with performance in
elite women road cyclists. Journal of
Strength and Conditioning Research., 7(4),
201-205.

Samson K. M. (2005). Effects of a five-week core
stabilization-training program on dynamic
balance in tennis athletes. Athletic Physical
Therapy Today. 12(3).41-46

Suksom D. (2018). Exercise for health. Bangkok.
Chulalongkorn University Printing House.

Tabata, |, Ogita, F., and Miyachi, M. (1996).
Effects of moderate intensity endurance
and high intemsity intermittent training
on anaerobic capacity and VO,max.
Medicine & Science in Sports & Exercise,
28(10), 1327-1330.

Thongho I. (2017). Effect of recovery after
exercise methods on lactic acid in the
blood, heart rate and anaerobic performance
in athletes. Journal of Health, Physical
Education and Recreation, 43(1), 290-316.

Union Cycliste Internationale. (2017). Amend-
ments to regulations. (Online). Retrieved
October 11, 2017, from Website: http://
www.uci.ch/mm/Document/News/Rules
andregulation/Colonnededroite-change
mentsau01.01.2018-Majdu01.10.2017-E__
English.PDF

Weijmans, E., and Berkel, S. v. (2014). Do core
stabilization exercises enhance cycling
efficiency?. Journal of Science and Cycling.
3(2), 71.

Weston, R. A, Myburgh, H. K., Lindsay, H. F.
Dennis, C. S., Noakes, D. T., & Hawley,
A. J. (1997). Skeletal muscle buffering
capacity and endurance performance
after high-intensity interval training by
well-trained cyclists. European Journal of
Applied Physiology, 75, 7-13.

Wilber, C. A., Holland, C., Madison, R. E., and
Loy, F. A. (1994). An pidemiological
analysis of overuse injuries among
recreational cyclists. Journal of Sports
Medicine, 16(3), 201-206.

Willardson, M. J. (2007). Core stability training :
Applications to sports conditioning
programs. Journal of Strength and
Conditioning Research, 21(3), 979-985.

Willardson, M. J., Fontana, E. F., & Bressel, E.
(2009). Effect of surface stability on core
muscle activity for dynamic resistance
exercises. Journal of Sports Physiology
and Performance, 4(1), 97-109.

Wiseman, K. (2013). An investigation into the
effectiveness of core muscle strengthening
on cycling performance in asymptomatic
cyclists. Masters’ Degree in Technology,
Chiropractic Durban University of Tech-

nology.



68 Journal of Sports Science and Health Vol.20 No.3, (September-December 2019)

nswssufisuanwiduassuazan A 1arI9lun1sALTiuU

PN RImdamuisaRinIsANDIA lng

ANTUNAS AN’ BluaN F3INASS uaz TaWL vidaAsSRI’

'AuEIMEAERTNISIRY IRRINTAININeNA
AILLATHIANEAT IRRINTOININENAY

UNARED

Tnguszaen WaSeudisusnndiiiuase
wazanwiiaandslunisafiuanuseefinfing
widamufisauinisfinmlnemunannguivasls
GRIGY

Bauiiun1siee Yszannsfiidflunisfnm
0] Q’iﬁ‘*ﬁagadﬂﬁ@ (Key Informants) 15enau@ag
ﬂmzvfﬁu%mmaz@'aﬁfnaquﬁLﬁm*’ﬁaa 7 AU
@‘E’JnaauﬁnﬁﬂwLLazqﬂﬂaﬁLﬁm%’m 20 AU UNNW
widamuilsauinsfineflneuazafnining
widamuilaauiinisfinndlng 30 AU INFU
AU 57 Au LERNI9INNISEENULLINIZIANZa9
(Purposive Sampling) mmjmﬁmﬁmz‘ﬁﬁmum
(Criterion Sampling) ta3avdafildlun1337e
Jduluuaauay 3 %n wazuuU§uABaiLUURY
Tasea% 3 e {ITNuiayaaNyARRAIENGY
wazdanun iy lasadasdafldlunisise
WULFBLANN AAIANATILALANAINNTiEInAY
1.00 e 0.93 096 war 0.84 095 LAz 0.88
sy Nt raild I ssinesdalagm

AANd Soay Awade LLazmuLﬁmmummgm

WANTI3398  NITUIUNTIANTUINUAINTAN
noefiviliana PNUULFBUANT 3 70 WU
ImmammwﬁuﬁﬁaLLmnsh\‘mnamwﬁnf,juﬁaamd
Aantaintiay wussuaniAeiswinty 1.97
213 WAy 2.39 MNEINL waTWUINENNALTRSY
Lmnﬁh\‘mnamwﬁnq’uﬁammmwi’omunma
1 ¢ L shunsfinmuefmindimmdamuds
AUANIANTR Ny

SFUNANTSINE NITUIUMIATUNUATNTAN
1/1qyﬁmﬂﬁ'@mmwmﬂﬂmauamwﬁuﬁa%\‘lLmnﬁm
mnamwﬁmjm'hasmmwi’aLﬁnﬁaﬂ Wiafasan

@

WUSIWAUNDINFA NSRS ILANFININNTAINW

a 1

NNANFIDLINANARINUIUNRY 1

9

Fau lgun
AUNIIAAMINDANUNAR MDA NULEAUANNIS
Anmalne

o 0o a A a A o
AsnA: anwiiduede / anwinanands / n1s
Ui / ARmdamuilsauiinsinmflng
/ vrwlgane

Corresponding Author : {T38A8A513138 Asdbwatl vasA3smi Aucinenmaninsinn IRiasnsaluvmIned

NINN1 E-mail : Chaipat.L@chula.ac.th



ymmsInemansmaimuazguan i 20 aUui 3 (Tuengu-sunau 2562) 69

A COMPARATIVE STUDY OF ACTUAL AND EXPECTED EXPERIENCES
OF THE MANAGEMENT OF THAI PARA TABLE TENNIS TEAM
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*Faculty of Economics, Chulalongkorn University

Abstract

Purpose: To compare between actual
and expected experiences of the management
of Thai para table tennis team based on
value-chain theory.

Methods: Fifty-seven informants partici-
pated in this study. The population was di-
vided into three groups: 7 members of board
of directors and/or key sponsors, 20 national
coaches and supporting staff, and 30 former
or current Thailand’s para table tennis players.
A set of questionnaires and a semi-structured
interview were used to collect the data from
each group. The face validity and the reliability
for the first group were 1.00 and 0.93, while
those of the second group were 0.96 and 0.84,
and those of the third group were 0.95 and
0.88. The results obtained from the three sets
of questionnaires were statistically analyzed in
terms of frequency, percentage, means, and

standard deviation.

Results: There was only little discrepancy
between the actual and expected experiences
perceived among the three groups. The mean
values of discrepancy between the actual and
expected outcomes for the three groups were
1.97, 213, and 2.39, respectively. Further
analysis suggested that the greatest difference
perceived among the three groups was follow-up
issues where the second and the third group
perceived a moderate discrepancy between
the actual and expected outcomes, but the
first group felt small discrepancy between the
actual and expected outcomes

Conclusion: The findings revealed that
the three groups had similar opinions towards
the actual and expected perceptions. Only one
aspect which was the follow-up of the former

players had moderate difference from the reality.

Keywords: Actual / Expected experiences /
Management / Para Table Tennis Team /

Value Chain
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Abstract

SCUBA diving community in Thailand has
been growing rapidly in the past years. This
recreational activity pushes people into a closer
relationship with the environment. Additionally,
environmental conservation has become an issue
in focus of SCUBA diving community. To protect
the underwater and marine environment, human
resource development concept and process could
be helpful. To be SCUBA divers, ones must go
through a formal training to ensure proper knowledge,
skills and attitude. As a result, Environmental
conservation attitude is expected to be developed
for all student divers.

Purpose This study aimed to study the
relations of teaching and content relating to
environmental conservation and teaching methods
environmental conservation in Thai SCUBA divers’
attitude. With the trust in role of attitude in guiding
ones’ behavioral intention. One with positive attitude
about environmental conservation would act with
care to the environment during diving and in their

everyday life

Methods A quantitative study was conducted
with 150 Thai SCUBA divers certified by different
agencies. Data were collected using an online
survey, circulating through online diving community.
Data were analyzed using descriptive statistics,
multiple regression analysis and one-way ANOVA.

Results The results revealed the positive
relationship between content of the training and
teaching approach and the Thai dives environment
conservation attitude which could together explain
the variability of Thai divers’ overall environmental
conservation attitude by 21.2 percent (p < .01).

Conclusion The results of this study not
only inform the SCUBA diving community about
how to develop an attitude of SCUBA divers, but
also benefits human resource development field,
especially the process of learning and development

in recreation and tourism context.

Keywords: SCUBA Divers/ Environmental Conser-
vation Attitude/ Human Resource Development/
Thailand
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Introduction

Human resource development (HRD) has
been studied and expanded to wider boundary
than business and organization context. Benefits
yielded from HRD process could expand to
communities and nations (McLean & McLean,
2001). Considering this definition of HRD, the
environmental conservation attitude could be
a topic of HRD interest, especially when
sustainability is a concern. Sustainability is
one of the major aims of nations, including
Thailand. One of the well-known concepts for
sustainability is the triple bottom line concept
of Elkington (1997), which includes benefits
and protection of the society and people,
business performance, and environment in
company’s focus. Considering wellness of an
environment as a part of sustainable develop-
ment and considering wellness of community
and nation as a part of HRD’s outcomes, this
study aims to benefit HRD field in Thailand
by informing about factors that can lead to
environmental conservation attitude of a certain
group of people.

This study took SCUBA diving community
as a context, because of its’ rapid growth
in Thailand. According to the Professional
Association of Diving Instructors or PADI
(2017a), new PADI diver certifications have
increased by 22 per cent for those with Thai
home address in 2017. This has been the
fastest growing PADI certification in the world

(PADI, 2017a). This is only from one among

numbers of certification agencies. The training
of this growing numbers of SCUBA divers
could be guided by HRD approaches to form
a sustainable community. As SCUBA diving was
found to affect the wellness of underwater
environment (Hawkins, Roberts, Van'T Hof, De
Meyer, Tratalos & Aldam, 1999; Medio, Ormond
& Pearson, 1997; Tratalos & Austin, 2001),
it is important for this business to consider
environmental sustainability. There have been
news and incidents in Thailand, as well as in
other diving destinations around the world,
about the actions of unconcern about the
environment. This study could be a possible
way of communication and guideline for trainers
and people influencing the SCUBA diving
community to act on a protecting of the
environment through the concept of HRD. This
is not only an act for local sustainable develop-
ment in Thailand, but also global community
as a whole. According to the United Nations’
sustainable development goals, life below
water is one of the major concerns (United

Nations, n.d.).

Objectives

This study aimed to inform both HRD
and diving industry by providing suggestions
on how environmental conservation attitude
could be developed. Even SCUBA diving is a
recreational activity, ones need a formal training
and performance evaluation to gain diving

certification. It shares that same development
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concept as HRD in knowledge and expertise
development (McLean & MclLean, 2001).
Together, this study holds the following
objectives.

1. To uncover the influencing relationship
of teaching approach and the content of
teaching on the development environmental
conservation attitude.

2. To inform the SCUBA diving industry
regarding instructor development approach to
be able to properly develop SCUBA divers.

3. To inform the recreation and tourism
industry about the potential contribution of
HRD.

Research hypothesis

Teaching approach and the content about
environmental conservation in SCUBA diving
conservation

would influence environmental

attitude of Thai SCUBA divers.

Methods

Sample group

This study was done with 150 Thai
SCUBA divers certified by different agencies.
Data were collected using an online survey,
circulating through online diving community.

Research methodology

Questionnaires were developed based
on the content from PADI's (2015) guide to
teaching and PADI's (2013) Open Water
Diver Manual. There were 68 items in this

questionnaire. The first eight multiple choice-items

asked about divers’ personal information and
diving experiences. The second part of the
questionnaire included 50 five-point rating scale
items asking about divers’ conservation attitude.
These 50 items were developed according to
PADI’'s Project AWARE. Project AWARE is a
non-profit organization founded incorporated
with PADI. Project AWARE has been taken
the responsible for environmental conservation
efforts around the world for over 25 years.
Project Aware takes on many aspects of
conservation actions, such as marine debris,
fighting against shark and rays’ extinction, and
community development (Project AWARE, 2016,
para. 1-3). Project AWARE published the Ten
Tips for Divers to Protect the Ocean Planet
as a media kit to promote conservation attitude
of SCUBA divers. These ten tips are 1) to be
good at buoyancy in diving 2) to be a role
model for others 3) not to take any souvenir
from the ocean, and not to leave any garbage
in the ocean 4) to pay attention and effort in
protecting underwater life 5) to take action about
debris 6) to take seafood with responsibility
7) to be active and take action in conservation
8) to be an eco-friendly tourist, 9) to minimize
our carbon footprint and 10) to donate and
provide support to conservation efforts of
others (Project AWARE, 2010). These ten tips
were translated into 50 items in Thai language.
Five items for each tip were developed out of
the item’s description and elaboration. Another

ten items were developed from PADI’s (2015)
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guide to teaching and PADI's (2013) Open
Water Diver Manual. There were five items
asking about the absorption of environmental
conservation related content. The areas of
content covered in the questionnaire were
1) difference between underwater ecology and
land ecology, 2) common understanding about
underwater lives, 3) responsibilities of divers
and consequences of irresponsible behaviors,
4) diving techniques that can reduce environ-
mental destruction, and 5) preferable behaviors
to protect and conserve underwater ecological
system.

Another five questions asked about
the teaching approach used in transferring
environmental conservation attitude. Teaching
approaches mentioned in the questionnaire
were 1) being role models for student divers,
2) stressing the importance of proper diving
technique and environmental conservation
related objectives of skill practicing, 3) paying
attention on skill practicing to ensure divers’
proper skills to dive responsibly to the environ-
ment, 4) providing feedback for improvement,
and 5) using examples or case studies to
ensure student divers’ understanding about
environmental conservation issues.

Data analysis

1. To confirm the validity of the item, the
index of item objective congruence (IOC)
analysis was performed by PADI’s open water
SCUBA instructors to confirm the appropriateness

of the items. The cut point was .75 according

to Turner and Carlson’s (2003) suggestion.
Even all items passed this criterion, PADI's
open water SCUBA instructors were invited
to provide experts’ opinions to improve these
items.

2. Data were analyzed using descriptive

statistics, and multiple regression analysis.

Results

Analyzing the demographic data, it was
found that respondents with different level of
certifications, number of dives, certification
agencies, and level of participation in conser-
vation activities did not hold different level of
overall environmental conservation attitude.
According to the results, it can be said that
experiences of SCUBA divers, both in terms of
years of experience and extensiveness of diving,
did not relate to SCUBA divers’ attitude toward
environmental conservation. Moreover, it was
found that divers certified by different certification
agencies do not have different level of attitude
toward environmental conservation.

Another part of the results involved
SCUBA divers training program and SCUBA
divers’ environmental conservation attitude.
Considering content of divers training program,
the absorption of environmental conservation
related content showed significant relationship
with overall environmental conservation attitude
of divers (# = .405, p < .01), as shown in the

table below.
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Table 1 The relationship between content of SCUBA diving training program and environmental

conservation attitude

Environmental Conservation Attitude

Content of Divers Training Program Pearson Correlation .405*
Sig. (2-tailed) .000
n 150

Another part of the results is about
perceived teaching methods and SCUBA divers’
environmental conservation attitude. As shown

in the table below, the perceived teaching

methods used to convey the content related to
environmental conservation showed significant
relationship with overall environmental conser-

vation attitude of divers (# = .398, p < .01).

Table 2 The relationship between teaching methods of SCUBA diving training program and

environmental conservation attitude

Environmental Conservation Attitude

Teaching Approach
Sig. (2-tailed)
N

Pearson Correlation

.398™*
.000
150

The results of a stepwise multiple regres-
sion analysis, as shown in the table below,

revealed that content of the training and

teaching approach could together explain the
variability of Thai divers’ overall environmental

conservation attitude by 21.2 percent (p < .01).
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Table 3 Summary of Regression Analysis for Variables Predicting Environmental Conservation

Attitude of SCUBA Divers (n = 150)

Unstandardized Standardized
Coefficients Coefficients t sig
B Std.Error Beta
Constant 133.590 11.365 11.755 .000
Content of divers 1.501 474 2.71 3.163 .002
training program
Teaching Methods 1.608 537 257 2.992 .003

R Square = 212
Adjust R Square = .201
Std. Error of the Estimate = 16.54436

According to the above table, a significant
regression equation was found with an R® of
212, as shown below.

Environmental conservation attitude =
133.59 + 1.50 (Content of divers training program)

+ 1.608 (Teaching methods)

Discussion

Despite the limitation of number of
respondents, this study can be a preliminary
study with an attempt to inform the field of
HRD in terms of corporate social responsibility
(CSR) effort, as well as employees training and
development. There have been a number of
organizations in Thailand that putting an effort
to develop this attitude of employees through
training and development and CSR activities,
especially environmental conservation activities.

This study provides preliminary suggestions

on how these could be done. According to
the results, teaching methods and content of
a training program could predict trainee’s
environmental conservation attitude. Therefore,
it is important to design such training to develop
trainees’ understanding about 1) ecology system,
2) lives in eco-system, 3) responsibilities of
human and consequences of irresponsible
behaviors, 4) life skills which could reduce
environmental destruction, and 5) preferable
behaviors to protect and conserve ecological
system. Organizations may look over such
content because it does not directly relate to
conservation in organizational context. However,
it could lead to certain set of attitudes which
is needed.

Moreover, organizations can take on the
results of this study in designing their CSR

activities. Apart from the content of develop-
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mental activities, this study suggests that
leader(s) of such activities or trainer(s) should
consider teaching technique influencing
environmental conservation attitude of trainees,
namely 1) being role models for trainees,
2) stressing the importance of proper skills and
environmental conservation related objectives
of skill practicing, 3) paying attention on skill
practicing to ensure trainees’ proper skills to
act responsibly to the environment, 4) providing
feedback for improvement, and 5) using
examples or case studies to ensure trainees’
understanding about environmental conservation
issues. These results sound general. However,
currently environmental conservation activities
are not conducted base on the previously
mentioned techniques. The element of fun
and teambuilding tend to be more focused.
There has been a gap between the suggested
techniques and the current practices.

The results of this study are not in
isolation. The positive relationship between the
content about environmental conservation or
knowledge and SCUBA divers’ environmental
conservation attitude aligns with the results of
existing research. It was found by Aminrad,
Zakariya, Hadi and Sakari (2013) that there
was a positive but small correlation between
knowledge and attitude in environmental
education in Malaysia. Even the study was
done with child learners, the environmental
conservation issue was taken in the same

level as adult learning. Another example is the

research findings proposed by Dimopoulos,
Paraskevopoulos, and Pantis (2009) that an
education module designed to educate Greek
school students about environment could raise
students’ attitude about conservation of nearly
extinct species. This education module was
proven to be usable for non-formal education
as well, such as in the national park context.

The positive correlation between the
environmental knowledge and the environmental
attitude was also found in the context of
ecotourism in China by Zheng, Xu, Kong, Deng
and Lin (2017). They revealed the agreement
about the importance of content in developing
knowledge of learners, and its’ contribution to
certain attitude. Moreover, Campbell, Waliczek
and Zajicek (1999) also confirmed that the
knowledge had impact on attitude. They
found that students with higher environmental
knowledge scores had higher preferable
environmental attitudes than those with lower
scores (Campbell et al, 1999) Such similarity
could ensure that providing knowledge and
understanding about environmental conserva-
tion could lead to environmental conservation
attitude.

The relationship between teaching methods
of SCUBA diving training program and envi-
ronmental conservation attitude confirms the
concept of adult learning suggested by Knowles
(1987) showing that to achieve learning, SCUBA
divers as learners need to be instructed with

immediate application and problem-centered
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content. The five items about teaching
approaches related to the adult learning
concept in terms of providing feedback, giving
examples and real-life situations, focusing on
importance of each area of content, and so
on. Knowles’ (1987) founding theory of adult
learning could well explain the phenomenon
found in this study. Environmental conservation
attitude could be developed under the approach
of adult learning. Apart from the teaching
approaches which are related to the adult
learning concept, the role model approach
was confirmed by Raden (2011) that it had
impacted on students’ perceptions and career
choices. After all, it was suggested by Howe
(2009) who reporting that it was important to
have the educational policies in both global
and local scales about conservation intervention,
considering both formal and informal conser-
vation education, due to its’ effectiveness in
developing conservation intention.

The results of a stepwise multiple regres-
sion analysis agree with the research findings
suggested by Martinez (2003) that the formal
training provided for graduates could not
change their attitude toward their abilities in job
performing. This could result from the graduates’
existing attitude. Tidsell and Wilson (2000)
provided a support that the environmental
education had positive impact on attitude to
conservation of turtles. Burnett, Sills, Peterson,
and DePerno (2015) proposed that a conser-

vation education program could be considered

effective in changing individuals’ opinions.
Moreover, active learning approach, which
relates well to teaching methods studied here,
was found in an experimental research done
by Alexadar and Poyyamoli (2014) showing
higher degree of air and water biodiversity
conservation attitude than the traditional
teaching method. This could be an evidence
of effectiveness of active teaching and learning
approach over traditional teaching and learning
to facilitate environmental conservation attitude.
The previously mentioned statements from
existing research align with what was found

in this study.

Conclusion and Implications for Practices
It was found by this preliminary study
that roles of SCUBA diving instructors were
important to the development of environmental
conservation attitude of SCUBA divers. Envi-
ronmental conservation related content and
instructors’ teaching technique, which are used
for knowledge development, play a significant
role in developing attitude toward environmental
conservation of SCUBA divers. The results were
confirmed and supported by many related
researches. There was diversity in terms of
research participants. Some were done with
high school students. Some were done with
adults. However, those research results can
be applied and discussed here. Because
SCUBA diving is a recreational activity that

allow people of every generation to participate.
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According to PADI’s regulations, one can start
taking SCUBA diving course from the age of
eight (PADI, 2017b). For that, SCUBA diving
community includes people from every age.
For the importance of content and instructors’
teaching technique in developing environmental
conservation attitude of SCUBA divers, SCUBA
diving instructors need to be able to cover
such content in the SCUBA diving training and
be able to perform such teaching technique
properly to ensure that student divers are
developed to be SCUBA divers with desirable
attitude toward environmental conservation.
Especially, when it was found in this study
that experience in diving did not relate to
SCUBA divers with desirable attitude toward
environmental conservation, it is even more
important to SCUBA diving instructors to play
their roles as attitude developers. Because, at
certain extent, this study reveals that such
attitude will not be developed as SCUBA divers
gain their experience in diving. They learn about
this attitude from their very first explosion
to this activity during the training. To ensure
that SCUBA instructors can perform so, the
training programs for instructors need to focus
on this issue too. To become a SCUBA diving
instructor, one must proceed through the
instructor development course and undergo the
formal examination. This process could consider
stressing on the importance of conveying
environmental conservation content with proper

teaching techniques. This is to ensure that all

SCUBA diving instructor can produce divers
with desirable attitude toward environmental
conservation.

Another suggestion to the diving com-
munity is that all certification agencies should
consider the set of environmental conservation
attitude in curriculum revision for all certification
levels, from beginner to professional level. This
study found that training was significantly
important to SCUBA divers’ attitude. Therefore,
all agencies should aware of their important
role in putting this agenda in their training
curriculum. That is to ensure that divers, from
whichever certification agency, would have
environmental conservation attitude.

The results of this study could inform
the practices of SCUBA diving training in
today’s market that the content incorporated
in the knowledge development process, and
the teaching approach used in transferring
environmental conservation attitude to newly
certified divers are functioning acceptably well.
These results are the evidences that the
SCUBA diving instructing system can develop
divers’ overall environmental conservation attitude.
It should be stressed that responsibilities of
SCUBA diving instructors are not just to train
student divers to dive safely, but also to dive
responsibly to the environment. The content
related to environmental conservation is important
in developing student divers’ environmental
conservation attitude. Also, teaching methods

consisting of 1) being role models for student
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divers, 2) stressing the importance of proper
diving technique and environmental conservation
related objectives of skill practicing, 3) paying
attention on skill practicing to ensure divers’
proper skills to dive responsibly to the envi-
ronment, 4) providing feedback for improvement,
and 5) using examples or case studies to
ensure student divers’ understanding about
environmental conservation issues are crucial
in developing student divers’ environmental
conservation attitude as well. The training
system used to train SCUBA diving instructors
should take on this suggestion in developing
and revision of the instructor development
course. Moreover, teaching materials, provided
for SCUBA diving instructors to use in training
student divers, need to be developed to be
more extensive on environmental conservation
agenda. This is not only to remind SCUBA
diving instructors and student divers about
their roles in environmental conservation, but
also to assist instructors in their teaching

process. As content is important, to have

available teaching materials, instructors would
be able to develop student divers’ knowledge
more efficiently.

Lastly, the SCUBA diving certificating
agencies could consider to do more research
about environmental conservation roles of the
diving community. These data could be more
beneficial if they were analyzed and interpreted.
Research can inform the community and the
agencies themselves about effectiveness and
areas for improvement in environmental
conservation actions.

HRD field could learn from this study that
HRD process is functioning in learning and
development in recreation and tourism context,
as well as formal organization and business
content. More research in cooperation with
the field of recreation and tourism could be
considered. This paper is a preliminary study;
therefore, the limited numbers of respondents
is recognized. Further research with larger
number of respondents is being conducted to

provide the stronger generalizable results.
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A SURVEY AND PERCEPTION STUDY ON THE USE OF
OUTDOOR FITNESS EQUIPMENT IN PUBLIC PARKS
THAT AFFECT THE EXERCISE OF USER

Poosanapas Somnil, Wirasak Singhkham and Peerapong Hadda

Faculty of Science, Udonthani Rajabhat University

Abstract

Outdoor fitness equipment (OFE) provided
in the public park has the potential to promote
physical activity. However, there are still few
studied about OFE users and usage patterns.

Purpose The purpose of this study was
to survey and perception study on the use of
OFE in public parks that affect the physical
activity of Udon Thani people.

Methods This study employed onsite and
video observations, perception interview of
OFE usage to describe user characteristics
and patterns in Nong Prajak Silpakom Public
Park Udon Thani Province.

Results Showed that most of the people
using the Side legs muscular exercises
machine were the largest ones, the Pacemaker

Pendulum and the Hip-pendulum machines

respectively. Adults are most likely to use OFE
followed by adolescents and seniors. Finally,
530 pm — 6 pm hrs most OFE is used and
there are various reasons for using, which is
caused by health problems, physical fitness,
variety of machines Ease of use, make good
health, physical strength and relieve injuries.

Conclusion results indicate that OFE in
this park attracted considerable use, particularly
in 5 pm — 6 pm hrs. During these observations,
found using the OFE with the majority being
adults, adolescents, and seniors. The Side legs
muscular exercises and the Pacemaker pendulum

machines were the most popular stations.

Keywords: Outdoor fitness equipment / Public
parks / Physical activity / Observational study
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MOTIVATIONS TO EXERCISE IN ELDERLY PEOPLE IN URBAN
AND RURAL AREA IN CHIANGMAI PROVINCE
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Abstract

Purpose The purpose of this study was
to compare the exercise motivation of the
elderly in urban and rural areas in Chiang Mai
Province.

Methods The data were researcher
collected by using the Motivational Exercise 2
(EMI-2) questionnaire on five aspects of exercise
motivation namely psychological, social, physical
and physical fitness. (Markland and Ingledew,
1997). Two-hundred and fifty two elderly in
Mueang Chiang Mai District and 258 elderly
in Tungtum District participated in this study.
The data were analyzed in terms of percentages,
means and standard deviations. A comparison
of exercise motivation variables between the
urban and rural elderly was conducted by
using Mann-Whitney U-test. A significant
level was set at p<.05

Results The results showed that the

elderly in urban and rural areas had different in

exercise motivation with respect to psychological,
social, physical and physical fitness. The elderly
in the rural areas had significantly higher exercise
motives in all aspects than the urban areas
(p<.05). When ranking the exercise motives in
the both groups, it was found that the most
exercise decision of the elderly is the physical
fitness.

Conclusion The motivation of the elderly
in the rural areas was higher than that of
the elderly in urban areas. Therefore, health
promoter should encourage the promotion of
exercise in elderly people in urban areas. In
addition, the design of the activity model should
focus on improving the fitness and health of
the elderly. It will also help to increase the

number of elderly people to exercise.

Keywords: Motivations / Exercise / Elderly
people in urban area / Elderly people in rural

area

Corresponding Author : Dr.Siwalee Rattanapunya, Public Health Department, Science and Technology Faculty,

Chiang Mai Rajabhat University; E-mail : sirk2012@hotmail.com



112 Journal of Sports Science and Health Vol.20 No.3, (September-December 2019)

anuflusnuazaadfysailami
i‘]aqﬂ’uﬂizLﬂﬁlﬂﬂﬁﬂé’aﬁnLil”ngﬁ’aﬂu@gamq
Tapauysoilugond 2567-2568 laswuinadi
JUlszIINTgIeny 60 ﬂﬁu\lﬂﬁﬁmamﬁugaﬁu
Taglull wa. 2559 flTwuggeengyszuu
11 Fruauniedadudesay 165 vasdseanslng
ﬁdwm (Institute for Population and Social
Research., 2017) faymganmwnanzesigeansan
nafidesnfavsafianuenaiuiniunisadauln
$ume - Anudanzasi e liaTanzae 4
gassemeillsauusuaziialsading ilvggeeny
gudvanuiulalunisiadoulny 11ausesla
Tumatadeulmsememaiianssusg q 9
N398NNAYNTY (Bureau of Non Communicable
Disease, 2017; Punta and Weangkum, 2011)
yndaysUszanifgeengludoviagesine
nAuiWauInITaaiafn1sdeanigeany
thusssnunsaliduslvsl (The Elderly Society of
Ban Tham Pakorn Chiang Mai. 2016) Wu31
Tud) 2559 fi'f\‘mi’mL°Tjﬂﬁﬁﬂﬁﬁ?ﬁuaucﬁgamqﬁﬁy’wm
291,801 AU lapddin1sdsedinauusunaes
LLﬁiatquﬁuﬁLLmﬂsiwaﬁuaanlﬂ BNABE NNFIBE
luirasnaifioadesingd Fefidruiudscnns
26,172 AY U%U‘wmmLﬂuayjmu‘imj%mﬁ’ﬂag
Tuthudeufiniu fufiuedadaludmeduduay
aouineasesn q mlufinnzasasiedaviii
Watlymiusamaz swasasnminlazesiigeniy
FohlAnAesen Andymiiiaduatarinli
fgeorgalvanuaiavlazinanunssiisiodu
fliazaaniidonie Waflsuiuesuunuansng
iaaBevivaififgeegdnuau 265629 au fnilv
mﬁ’ﬂagﬂuﬁuﬁmsjLLaé’mﬁﬁuﬁHNaﬂn%amN
azanauslunslddin Jommedudsauuas

5\1LtamﬁauﬁalsiﬁaﬂLﬁmﬁuﬁaﬁﬁﬁ%ﬁmmﬂmﬂuag
azuansvangvedlunsuneidies (Puttikankit,
2015) uanmnﬁ@g\‘lmq‘[ummLﬁmm\‘idaué’aﬁﬁﬂuﬂﬁ
guavluniseanidonie fnsevd T6lesy
nmasiuayurseznuseyslalunissaniideniy
Fofluguassadoniseanfiaonivneigeniy
Tuiwsiilaednéie (Chantakeeree, 2016)
mn‘i‘]tymﬁandnﬁjﬁé’ﬂ%’dﬁmwaﬂaﬁ%
Anwusegalalunissenidonievesigeenyluin
grnaiiaadvlviuazsuun  daniadaelng

Lﬁﬂﬁ@ﬁa:aanLLuumiaanﬁﬁé’am alFiuuame

dma%ﬂﬁﬁﬁgamqﬁq“ﬂmwLL‘%@LLN LLazﬁ@mmw
Faneausalyl

TnguszaeAraINsIaY
iiei3uuifisuusegalalunisaendidony
maa@gamﬂummLﬁa\wﬁﬂﬂm\iuawuw VIR
\Berlnal
A diunnsise
n133vasetifuntsfnendenssuun
(Descriptive research) Uszannsfildlunis@nm
asoll Ao Hgengsuainaiian sunallies Yendn
ool 9w 1,167 AU \dudunuggeeny
Tuwniies uazggvengsuarision enaaulhned
Jortadeingd dwau 1,296 Ay usunu
anmaﬂummuw ATUIUTUIAFIBENINGAT
299ABLATU (Cochran, 1977) laumvuadas U
maoﬂ‘s:mniﬁﬁﬁ%’ﬂﬁmms@ﬁ 30% fisediu
AN 95% LLa:mmﬂmmﬂﬁaumanN
faaeefi 0.05 \Lﬁaﬁmunajuﬁaashoﬁaf: He90ny
fuadnaiian suneiiiae SanTadesind uau
252 AU LazAUarian snadulnes Ywin



ymmsInemansmaimuazguan i 20 aUui 3 (Tuengu-sunau 2562) 113

Weelnaianuiu 258 au SaNtTuTuIuTivNg
510 AU mnﬁuﬁwmiﬁ’mLﬁannﬁjuﬁaamﬁuizﬁu

(X7

ButhuSaeas 30 Tmﬁ%‘m%jummdwLmua‘v’uamn

kY]

vyt usoulailafuldnguiietlussdungiiu

Tuizsiiag ﬁamﬁ 1 fhurnade uavigi 2
Thudazen uasldnguieealussiumitiuluag
BULN ﬁawyjﬁ 2 tuhau 1/133'1'71' 3 UNuaUI
wyjﬁ 4 fhunaiin LLa:wgﬁ 6 TuULNTVaId
nMsARLABNNFNAIBENEFID g LAAT R TIUIN
ﬁnm@’iﬁ’ﬂﬁmiLﬁaﬂajmawmmm (Purposive
Sampling) MNAANIUTBITTUIULTZBININRNIIBEN

Y P

usnzngiu ﬁﬁ@manwm:ﬂ%’[umiﬁnmﬁaﬁ
1) Lﬂu@gamﬂqﬁﬁmq%\iuﬁi 60 Diuluiens
uazvidy fiamnsadeansuazidnlanmeing 2)
qﬂﬂa‘ﬁmﬁ’ﬂagﬁ[uﬁuﬁﬁnmmmnniﬂ 1 9 Twan
fuathaiien shneidiaadeelna waAURYADN
gunaduthnes Janiadiedlnd 3) BuAlia

Faulnlun1sAnEIASIl

ww3neiiafilHlun1side

w3aefiaflHlunms@inen Ysznausie 3 du
A wuuaauMNdayasIuYAAR LLum’mLLsogﬂa
lun1seaniidonie wardaiausuuzdug laad
TwaiBun ol

saudi 1 wuusaunNdayasIuyAAs ﬁ@"iﬁ’ﬂ
a%w’ﬁuﬂi:nauéﬁw%agaLﬁmﬁu LA B
Tsavszddn suiuiufisanidsniesaduaiy
JrazAluMseaNM&INE L“ﬂw‘qu"nuﬁmﬁ’ﬂag

sl 2 upuysziiuusegelaluniseen
MasNEDIEEIDY FRRILINIINLULFDUDNN
wssgelaluniseanmasmeaiufl 2 (Exercise
Motivation Inventory-2: EMI-2) 989 Markland
and Ingledew (1997) #naflalu Jimsurawong (2005)

Toafitamarnfiduuuusauainvasnissngula
Tunseanidene Geudadh 5 dhu dell il 1
Fudnla udl 2 dudean dud 3 dunsunwng
Fufl 4 Fusiene wazdui 5 Fuanssonmw
NNNEY TREMAUANUTAN TR LUULAE LA
wnunnsulanautiveaniiu 5 s2AU A mnﬁqm
(421-5.00 AZWUL) (3.41-420 AZLUL)
11Unae (2.61-3.40 Azluy) e (1.81-2.60
AZLUL) Ltazﬁaﬂﬁqm (1.00-1.80 Azuw)

NN

msmqaqmmwm%’mﬁa

NMIATINEBLANNATITDIATDIND (Validity)
mﬁ’a@aaﬁﬁ%mr}jﬁmm@Lﬁamaaaauﬁﬁmﬁam
(Subject Master Specialist) ﬁammmmzau
ﬁmmmLLa:ﬁaﬁﬂmuﬁa%ﬁaﬁumamqmitLﬁu
fiasmanzTandolilasiadseiiofiadetulyl
QL‘*’B"mmngai’ﬂmu 3 vihu @L“?j'mmiy UL
FUYNT 2 YU LL@::I;EL%mm@ Wnlnouing
1 vu aespuANAIdadiem (Content
Validity) L&IAUIUNAABHANNEDAARDY (Item-
Objective Congruence Index: 10C) Tag/lgisngiastl
ANMNFDARNDILULADUNNBETE1INY  0.67-1.00
aulsdniantamoniifisduianuranadad

e

e &

o '

o 050 Fulul¥suau 30 48 aandeAiany
Wavine 45 da

ANNLiENTBLATaYElD (Reliability) ﬁy’oﬁvjﬁ%’ﬂ
ThuvusauanuvasanUsuuimumuusiized
r%t:‘?imngLLﬁulﬂmmaaaTﬁﬁuégaaﬂq FUAMEBILT

U

° a [ v oA

gunauisy S Tadasind 91U 15 AU uAY
ENRRLE TRy NCRRI snalaadealnd Yanin
ool 913U 15 Au wdinhundesnzimen
AnfissTasuuusauny Iaeldi5n15vn Alpha
Coefficient (Cronbach, 1951) laarnunume



114 Journal of Sports Science and Health Vol.20 No.3, (September-December 2019)

anudeiufl o > 075 Wudfvensuldied
wussumaes usegdlalumssaniidansaes
fgvenglumifipadesvaiuazuum SoniaBedn
fiAnAanafisawinty 096

Fumaumsiiiun1side
FumpumsdnmedotlfAnmnladuiunsiy
swswdayasoauadasduiums matunsu
foil
1. gpaysiimisioayaiaiusinsindaya
NNNAITEBTUFVANEAT NN INERBINAY
Feslna ieusunsnmANusSnAuIasuatngian
WRSUENINANUATINALRAUAYNADN wiadiuag

o

qmqﬂs:mﬁmaomsﬁﬂmLLa:maaqqnmLﬁmamau
TR
U

2. Lﬁmamwaﬁagaiﬂﬂmi@Lﬁﬂwurﬁgamq
uAazrgiinu Lﬁa%l,mi’mqﬂi:mﬁ PDINISANEN
FBMsAnen warzaANT NI lUNIRBULLLELINN

3. YA IFALLUUEIUAINATUATNINUIU
WA 9UWIATIEBVANNYNADS AowilAeei

maingUsravdesnIfneiagly

msﬁﬁ’nﬁﬁwéng:uﬁ'aaam

msiwindavbzesnguieen {Hvlamiduns
Iﬂslmi%l,mﬁa’“imqﬂi:mﬁua:ﬁ”’umaumiﬁ’]Lﬂumi
AW uazzpanuTmfionguietadnnlasnis
Aqudruaruaiaslauasfianiosudisanain
mAselgisieens ﬁagamaamg}'uﬁaamagﬂlﬁu\l"ﬁ
Lﬂummﬁmmﬂ“ﬁ“ﬁagaLawnmiﬁnmf‘zwhﬁu
m‘;‘tfhLauaﬂﬁagaLa“;lumiﬁﬁLauaimﬂmmauﬁa\lﬁ%'u
mﬂmﬁuﬁaumnnﬁjuﬁaama mM3smlasenis
ﬁé’ﬂ‘iﬁnqm'haﬂwammﬂmanmiﬁuﬂauLﬁﬁ"m
3338

malasniays

iR GeuEesdoyalaelilusunsurenivines
wazsiimsdiassideyanvadalaalilusunan
du5agu grail

1. %’agamuqﬂﬂaﬁmmtﬂmﬂmmmmﬁ
Laz3nBay ﬁ'u,ﬁua’iugﬂl,mm'nm%'m

2. usvgalaluniseanidenievevigeans
Tuwradaadoelnsinazsuun Jontaidogln
W 5 fw Fudala dudean Funisunnd
FIUIWNIE  LASAIUANTIONIWNNNBLFARE AU
aeniads (X) wazauidooiuuanasgu (SD)
uaztaualugUmaedsznouaaEe

3. I:JJ’%mJLﬁﬁumﬁmmnm\maorfhLaﬁﬂLLiagoTa
’[umiaanﬁﬂﬁamﬂmaaﬁjgamqizmwﬁﬁgamq
walasuazwnazuun laaldadf Mann Whitney
test Lf‘iaamnﬁagaﬁmﬂﬁmLuuLLuulsiﬂnﬁ

4. Tvuasedutiaddyneaiaf 0.05

WaN1333y
sl 1 daysihluduyana
Foyamlusuyaas wui fgeenusulng
Humwends Aodulesa: 586 foralugae
60-80 1 Aufiusosas 747 uazeny 80 HAuly
AndluFauay 253 muasiu dlnaidlsaszasn
Amduesar 637 o1dwedluanies Andu
Sorar 49.4 wazondeagluansuun Andulsuas
50.6 fulnaeaniasmetipenin 3 Tudadaw
Anfudowas 655 sa9adands panmMaINIBNINNT
3 JusedUai Asdudesar 335 uazlisan
masmeiae Anduloaas 1.0 muadu seazian
Tunseanmdeneaulngeanmasnissening
15-20 w1fl Aadudeuar 62.0 spvaNAe
panmMasMeNInnd1 30 wiil Aadudesas 184
uazaanmasmetoani 15 ufl Aafudosas 166



nsmsImenmansmsnmuasguan i 20 avui 3 (dueneu-sunau 2562) 115

A159N 1 doyayARRTBERAULLILEBLNN (n = 510)

foyaily ANA Savaz
LW

8l 211 414

TN 299 58.6
21

80 Tguly 129 253

60-80 1J 381 747
Tsauszae

3 325 63.7

1aidl 185 36.3
LIABNTU

ALDY 252 49.4

LDABULN 258 50.6
2NNIAINY

NNt 3 TusasUa 171 335

dpsnin 3 Jusioaani 334 65.5

Tdeanfdsneiay 5 1.0

szaza luNIannIaINeY
NN 30 Wi 93 18.4
FENTN 15-30 Ui 313 62.0
faand1 15 ui 99 16.6




116 Journal of Sports Science and Health Vol.20 No.3, (September-December 2019)

asef 2 Aafsuaraudenuunnigiuzesusegslane 5 Mulumssenidsnezssigeenyluin
e ivsiiazsuun 39ndaLbediva

WALBY (n=252) WABULUN (n=258)

51819 — = - ”
X S.D. TAY X S.D. 9TAY
1. waegdladminla 2.86 061  1hunane 428 074  snilg
2. LLiogﬂaﬁmé’mu 211 0.75 ting 404 0.77 NN
3. wsvgslashumsunnd 2,63 065 11unan  4.29 070  snilg
4. wsegsladhusany 2.84 062 11unan 441 063  snilg
5. wsgsladhuanssanmmenie  3.00 060 11unaw 448 064  snilg

s 2 LLiage'[aTunqiaanﬁqé'anqﬂﬁ'a 5 fu
maoggemq'[ummﬁm uassuun Sondndeslna

INATNT 2 ﬂ'ﬁﬂ:LLuuLaﬁﬂLLsagaTQﬁwuﬁmTa
Tum‘saanﬁwé’amwao@gamﬂummLﬁm IR
eslmllansamagluszinunane Tusziussda
drudalalunisseniideniszevigeenyluien
suun Saniadedlnal Tassamegluszduanniige
Tnausegaladimidnialuniseanidoniesesigeny
Tuadesiigeorgmeusnniign e awaiiviili
Viupaniidenieiwszeaniiaen1aualIIan
219u0lA (X = 2.92, SD. = 0.57) TOIAINT A
aanﬁﬂé’amﬂLL&';VTﬂﬁvhuaqnamuuazL‘wﬁmwau
(X =290, SD. = 057) Lmt‘*ﬁaﬁmmﬁ@amqmau
ﬁaﬂﬁqﬂ Ao aanﬁwé’ommtﬁaﬁﬁnﬁmﬂa (X =275,
SD. = 0.73) muaey Tusuzssusvgsladndnla
Tum‘saanﬁﬂﬁ'\amﬂmaa@gamunmm’ﬁuumﬁ@gamq
maumn‘ﬁﬁgm ) mﬁ;waﬁﬁﬂﬁvhuaanﬁwé’amﬂ
warznseanindenieidufanssndilivunde
(X = 432, SD. = 0.81) 998931 mqwaﬁﬁﬂﬁvﬁu
panmaINEwIzaanidsn ey lvvinufianns

WAty (X = 431, SD. = 0.72) uaziar1n

0% A a a

ig\‘]ﬂ']ﬂqﬁlB‘ULlE] NEA AD  LYiR wawﬁﬂﬁvhuaaﬂ

9 q

7

e3¢

ﬁwé’amﬂLWﬁzaanﬁwﬁamﬂLLfﬁaﬁﬁnamsﬂa
(X = 426, SD. = 0.72) uazwawafiviliviu
ANMAINIYINIIENITOANINAINIUHEIDRADINTT
FASweevinu (X = 4.26, S.D. = 0.70)
ﬁhﬂ:LLuuLaé’v‘mmLL‘;agﬁaﬁmﬁmﬂums
aanﬁﬂé’amﬂmmvjﬁg\‘imﬂummﬁm Joniadeslvsl
Topsamaglusziuden Tususiiusegdladudons
Tumsaanﬁwé’amﬂmaacjﬁgamaﬂummuw NN
Feslna Tassamegluszavann Tasusegalasu
"aﬂﬂumiaanﬁﬁé’ammmvfﬁgamqlummLﬁaa
ﬁ@gomqmaumnﬁqﬂ 0] mqwaﬁv‘iﬂﬁvﬁuaaﬂ
fden1ewIneinudiaan1sigusnlunsvin
Aanssuiuauluasauasy (X = 2.21, S.D. = 0.75)
D98N Yusiansias N lum v ians Ny
ﬂuTuﬁuﬁu (X = 2.14, SD. = 0.77) wazdpaA101)
ﬁﬁjzgomﬂqmauﬁaﬂﬁqm ) mqwaﬁﬁﬂﬁvﬁuaaﬂ
faamemsznseaniasmeyvinuldnwuLee
Fuiiaulnal ¢ (X = 2.03, SD. = 0.75) MmN
Tushuzeussyslasudanluniseandidonis
°1|a<1anmﬂummuwﬁﬁgamqmaumnﬁqw )
mqwaﬁﬁﬂﬁvﬁuaanﬁﬁomﬂLWiW:viméiaamiﬁ

dausmlumsvhianssuiveuluasaunsy (X = 4.0,



ymmsInemansmaimuazguan i 20 aUui 3 (Tuengu-sunau 2562) 117

SD. = 0.73) 99891 L*n@waﬁﬁﬂﬁmuaaﬂﬁﬁé’amﬂ
WwILvinudiaentsiaiusanlunisinfanssuiy
ﬂuTu"qwﬁu (X = 415, SD. = 0.76) LazdpAI0N
ﬁﬁjzgomqmauﬁaﬂﬁqm ) mqwaﬁﬁﬂﬁvﬁuaaﬂ
fasmemsznseaniasmeyvinuldnwuiee
Fuieulni 9 (X = 3.89, S.D. = 0.87)
ﬁhmLLuuLaé’iﬂmmLLiagﬂaéﬁmmmwwﬁ
Tum‘saanﬂ'ﬁé’amwao@gamﬂummLﬁm IR
eslmllansamagluszinunane Tusziussdda
ﬁmm‘suwwﬁ[umaaanﬁwé’amwm@gomaﬂumm
suun Saniadednilassn sgluszduanniige
Tagusegsladunisunndluniseandideniey
maa@gomﬂummLﬁaaﬁﬁgamqmaumnﬁqm 0]
m@waﬁv‘fﬂﬁﬁmaanﬁwé’amﬂmezaaﬂﬁﬂé’\‘imﬂ
mmsnmuquﬁmﬁn\lﬁ (X = 2.84, SD. = 0.61)
FOIAIN mqwaﬁﬁﬂﬁvhuaanﬁwé’amﬂL‘Wiﬂ:
waniasansdnlsenenuna (X = 2,65, S.D. = 0.69)
LLa:‘*ﬁaﬁﬁmuﬁﬁﬁgﬂmqmanﬁaﬂﬁqﬂ fio m@waﬁﬁﬂﬁ
YupanmIMEIwIzIEanA NN INNSAR
Tsawwvnnu (X = 254, SD. = 0.66) ANEG
Tushuzssussgdlasumsummdlumssenidonis
°1|a<1gﬁjgamsﬂummﬁuumﬁﬁgamqmaumnﬁgm Ao
mqwaﬁﬁﬂﬁﬁmaanﬁﬁamﬂstﬁzwﬁmﬁmmm%
Tsowenuna (X = 4.45, SD. = 0.70) 589RINN ANA
ﬁﬁﬂﬁvhuaanﬁﬁé’amﬂLWiﬁ:qﬂmmmamiLmeﬁ
WU vNe wewa  wusihldvinueaniidene
(X = 437, SD. = 0.71) LLa:ﬁaﬁwnwuﬁﬁﬁgoawq
mauﬁaﬂﬁqm 0] m@maﬁﬁﬂﬁﬁmaanﬁﬁomﬂ
WWI1ETIEANANNLEBI9INNTTLAALTALLITIY
(X = 422, SD. = 0.70)
ﬁhﬂ:LLuuLaﬁwmm@ﬁaﬁmiwmsﬂums
aanﬁﬁé’amﬂmmvjﬁg\‘imﬂummﬁm Jondadeslvsl
Topsamagluseiuuunas Tususiussgelasu

i'NmﬂTum‘;aaﬂﬁﬂé’ommmanmq‘iummww
JniaBealna Tawsamegluszduaniign Tag
LL‘Ngﬁaéﬁm‘mmﬂ‘iumsaanﬁwé’amﬂmadﬁgamq
Tuaadesiigeorgmevsnniign e awaiiviili
vimaanﬁﬁé’amﬂw\mtﬁuﬂlﬁﬁﬂuﬁqmmwmamﬂ
finfifnssusiadla (X = 2.89, SD. = 059)
FOIAIN mqwaﬁﬁﬂﬁvhuaanﬁwé’amﬂL‘Wiﬂ:
felvinuaiyewns (X = 2.88, SD. = 059)
LLa:‘*ﬁaﬁﬁmuﬁﬁﬁgﬂmqmanﬁaﬂﬁqﬂ fip m@waﬁﬁﬂﬁ
YnupanfaIMEmsIztean il AUTIYINY
(X = 281, SD. = 0.63) ANAWU TUFIUDY
LL‘Ngﬁaéﬁm‘mmﬂ‘iumsaanﬁwé’amﬂmadﬁgamq
Tuasuumiidgeenymeusniign fe wanaivinli
vusanmaanewsizaaeliiiuedueinis
(X = 446, S.D. = 0.63) T9IAINN m@waﬁﬁﬂﬁ
vimaanﬁﬁé’amﬂw\mtﬁuﬂlﬁﬁﬂuﬁqmmwmamﬂ
& (X = 444, SD. = 0.63) LAy
ﬁaﬁwmuﬁ@gomqmauﬁaﬂﬁqﬂ ) m@waﬁﬁﬂﬁ

Ao Aaa ' ‘I

NN HAINWIIUND

YnusanfaIMEmsIzteanlaiua M AUTIYINY
(X = 4.36, S.D. = 0.64)
AATLULLABTBILIIIaFUaNTINNW
nwmeluniseenmdenezesigeigiuaniios
JovinBusimdlasmegiusziununans Tuuei
wssgslasuanssanmmenmeluniseanidone
ppufgeorglumasuun Jonindeslnalazs
agluszdusnniign Tasussgeladuanssnnw
nwmeluniseenmdenezesigeigiuaniios
ﬁ@gamqmaumnﬁqﬂ 0] mqwaﬁv‘iﬂﬁvﬁuaaﬂ
fdsnemszgdliviweisulmldadssiatu
(X = 3.03, S.D. = 0.59) T89AINN m@waﬁﬁﬂﬁ
vusani&smemzeliviuiiuseduiuas
Tulashemues (X = 3.01, SD. = 0.62) URZIRANS
fivinlsvinuaanfidsnismwanzdaeliniangesa



118

Journal of Sports Science and Health Vol.20 No.3, (September-December 2019)

POIVUATY (X = 3.01, SD. = 0.61) wazdnrn
ﬁﬁjzgomﬂqmauﬁaﬂﬁqm ) mqwaﬁﬁﬂﬁvﬁuaaﬂ
maamemsztlviniaansounvadlfsenuie
(X = 298, SD. = 0.61) ANAWU TUFIUDY
LLiagaTaﬁﬁuausinnﬁwmwanﬁﬂTunﬂ‘saaﬂﬁﬁﬁanﬂﬂ
°1|a<1anmﬂummuwﬁﬁgamqmaumnﬁqw Ao
gaivinliinusanidenisnszdauliviou
asulmldadnd@u (X = 455, SD. = 0.64)
TOIAIHN m@;waﬁﬁﬁﬁmuaanﬁﬁamﬂme:?j’aﬂ
TﬁvhuﬁLLi\‘iﬁaw%awé’nﬂs:glﬁﬁaﬂmutao URTLAANA
fivinlsvinuaaniidsnismwanzgaeliniangesa
POIVUFTY (X = 451, SD. = 0.64) wazdnAn
ﬁﬁjzgomﬂqmauﬁaﬂﬁqm ) mqwaﬁﬁﬂﬁvﬁuaaﬂ

mMasmawszaalivinusNsnanzaaldseauLa

(X = 442, SD. = 0.65)

gl 3 wisuifisuusegelalunisean
ﬁ'\é'ammmoQ’gemq’(ummﬁmL%m’(m.iuaz
Buun Fondinduelna

msnﬁﬂuLﬁsmLLiagaTQTumiaanﬁﬂé’omﬂ
maaﬁgamﬂummLﬁa\wﬁﬂﬂm\iuawuw IR
Felnd (9197 3) wud @gamq"lummﬁmua:
CATULIN ﬁLLi\‘lgﬁﬂumiaanﬁﬁanwLmﬂﬁhoﬁ’u
Hslugante Fudeay funsunwnd §usene
uazFuasIIMWMeMefuansafusteitishdy
NWEAA (p-value < 0.001) laewudn usvyela
Tumiaanﬁﬁﬁ’ammm@gamqiummuumﬁﬂmuu
ldsusgdlageniamiioslunnin dsuaadlu
A191971 2

a3 Wisuiflsuuseglalunssaniamezssgeealuadeadedvivazsuun Joniadadlna

ALl LIABULN
918013 (n=252) (n=258) z P
median 95%CI median 95%ClI
1. fuinla 2.87 2.80-2.92 425 4.21-4.37 - 1748 > 0.001
2. AURIAY 2.00 2.03-2.20 4.00 3.96-4.14 - 18.01 > 0.001
3. funsuwng 2.66 2.56-2.70 4.33 4.22-4.38 - 18.15 > 0.001
4. F1UTNNY 3.00 2.77-292 4.40 4.34-4.48 - 18.20 > 0.001
5. AIURNIIONWINNY 3.00 2.93-3.08 4.66 4.41-4.56 - 17.84 > 0.001
afUsBKan1Ide Tsuszadfiuanseiul luudas syanaiisdona

mnmsﬁnmLtiagﬂﬂumsaanﬁﬁﬁ’amﬂ
maoﬁgaaﬂqﬁo 5 ¢u leiwn fudnla Fudea
FIUNTUNNG  FUITNNY LAZAIURNITONN
name ilimsufeusegslaluggenngiifiuium
fuansnetu g 5attam§auiauﬁamaaﬁ§gaawq
ﬁaﬂﬁ’ﬂa%j uluANBUCYARR LU B1Y LWA 3D

TﬁvfﬁgamﬂqLwiaz'ﬁuﬁﬁm@maiumaaanﬁﬁoma
fisinemuly Tssnansnaivsewaldaot
PnHaMIANEWLH ussslalumseanthiime
paviigsongluniisvaulnaioglussdunina
Tusauziluossuundulnaaglussfuannige

ADAANBNTUNANIIIFYDY Ruanjai, Siri, Sujirarat,



ymmsInemansmaimuazguan i 20 aUui 3 (Tuengu-sunau 2562) 119

Munsawaengsub LLR: Jirapongsuwan (2015)
ﬁﬁnmLﬁmﬁmmuwmqmmwmm@gomqﬁmﬁ'ﬂ
Tumqmuua:mmmmﬁm FIATRNTIY WU
@gamqﬁmﬁ’ﬂumm“qmuﬁm‘saanﬁﬁﬁamﬂﬁtmnﬁm
mn@gamqﬁawﬁ’ﬂuL?Jmmutﬁmashaﬁﬁﬂﬁwﬁiy
neadi Wadesduusegslanudn msdndula
aanﬁwé’omﬂmaoﬁgoaﬂqiumLﬁmtﬁmmmmgﬂa
ﬁmammmwiwmﬂg\‘iﬁqﬂ JOIRINIAD LLS@QGT'«J
fuinla aanAdpUNaNI5I98 Sukanun, Sub-
prasert, Jariyasilp LLlaz Vongsala (2014) fawuin
anmqﬁma%’uiﬂiﬂwﬁma\‘lmiaaﬂﬁwé’omﬂ
FlHs19n1BARDILARINT LS UNT L LRININTY
LLa::*’zhﬂiﬁiﬁnNauﬂawsjﬂaﬂuﬁaaahw%aﬂaﬁuLﬂ%ﬂm
aldl Tushuzpsusegalalunisseniadeniznes
anmqiummﬁuwwmw nm3drdulasanmaenme
mao@gamqLﬁﬂmnLLiagaTaﬁwuauiinnwws'ﬁonﬁﬂ
go'ﬁqm TOIRINIAD LLiagaTaﬁﬂui'wanwzJ RREURPTY
adunalianwan133§uwee Ruanjai, Siri, Sujirarat,
Munsawaengsub LLR: Jirapongsuwan (2015)
Wae Gray, Pattaravanich, Chamchan e
Suwannoppakaw (2013) fiwu fgeaglumuum
7\7:LL“ﬁ\‘iLLi\‘m’mﬂ’j’]@§GaﬁqﬁaQTuLﬁﬂdLﬁax‘ﬁ)’]ﬂﬁﬂ’]‘i
aaﬂﬁwé’omﬂ'ﬁmnniﬂmﬂLLNoaQTuﬁai'miﬂizaiﬂi’u
“IDNINNU - DTN INBaNIT TINDNH
Tomadfaviysnninggeengiiegiudies
nﬂiﬁﬂﬁu‘iaaanﬁﬁdmﬂmaaﬁjgamﬂqﬁy’ﬂu
L?JmﬁamazmmuumﬁﬂmnLLiagaTaﬁmammmw
i'Nmﬂgaﬁqm LﬁaamniuﬁgamqﬁmmLé"aumaﬂ
PaganIsaMwWmenennaulu ety ¢ denalv
Homanssanmwnedusenmeduilymvanaes
Soil Fesmnsaedurldainuanisfnsves
Premsri, Wisetsung, OonKhum, Khongsuebsor

W&z Awikunprasert (2016) wu fgeangsaulvil

ﬁqmmwmﬂLmtq"nmwﬁmag’[umm"ﬁﬁ LULARIUDY
V’nWNLL%\‘ILLi\‘iLL@ZV"OWNgﬁ%iju’ﬂﬂdi"h‘m’]ﬁlﬂ%ﬂu
an’ﬁmﬁﬂﬁﬁﬁ uana’mf‘z Sukanun, Subprasert,
Jariyasilp Wz Vongsala (2014) flawuin ggeany
TummLﬁaoﬁmi%’uim:Iﬂﬁﬁmaamiaaﬂﬁﬁamﬂ
FlHs19n1BAtDILARINT LS UNT L LRININTY
immmz\i’m%’uvjﬁgomqﬁ’ﬂummﬁm ) LLiog\ﬂa
fudsla uananisenuh Qg@mﬂummﬁaﬁuﬁ
Uiﬂﬂ*’ﬁﬁ‘*ﬂaamiaanﬁﬂé’\‘lnm’h’ﬂaﬂiﬁ;ﬁﬁnv\iauﬂmﬂ
ANuialariaaNasaaadld Fouansnean
anmqﬁ"’ﬂummuw WiuIIn1seaniiaeniy
Lﬁmmmmg\ﬂaﬁm‘mmﬂ Fafnnuiundean
FuanenefiiaINNAnE1289 Atthamaethakul was
Srivilai (2013) Wuin ﬂzymwé’nmm@gamqium
FULNAD i']zgmmaﬁmqmmwiumummqmmw
ﬁmaa@g\amﬂ:[u*’ﬁuwdauimy'ﬁi:ﬁmmmmqm
agﬁiui:ﬁumn LmtmmLﬂ%ﬂﬂagTuizﬁuﬂwunaﬁo
winfu Tu‘*ﬂm:ﬁﬂtymwé’nmao@gamqiumLﬁaa
A9 Uy anmunden Lazinla ANEsU
(Sukanun, Jariyasilp, Thummanon LLag Jitpakdee,
2011)
TuduzainaSeuifisuuseyelalunissen
ﬁﬂﬁamwm@gamaﬂummLﬁa\‘n,mwuw WU
wssalalumseendenezesigeendluionsuum
genduzafiavlugniusgrefiteddyneain
(p > 0.001) &@PAANBINUNANITIIELDY Mana-
satchakun, Chotiga, Hochwlider, Roxberg,
Sandborgh LLay Asp (2016) WU Ya3snwaIaN
uazdvuindouduiladoniefidonadonginssu
liipanasnezeviigeengatnefidusdmuneaia
0.05 Vil awLi‘jJumemgmﬁluLwia:ﬁuﬁﬁﬁ’nﬂmw
TuminizmﬂmmﬁﬁmqmmwLLazmiaanﬁﬁé’omﬂ

o 2

Mtauazlaiindataneeiu ﬁnﬁa@gamquﬁim



120 Journal of Sports Science and Health Vol.20 No.3, (September-December 2019)

qﬂﬂaﬁmm‘ls\iLL‘LiuauTum‘saaﬂﬁﬁdmﬂ Wingann
2ONAAINBLAILALANFLALAINWD 1R VDIAU
WaTENNI9N e liBas e (Hengsuko, 2014)

S7UNANTTINY

msa\ﬁLa%umsaanﬁﬁamﬂu@gamqLﬂu
BosshdmsansIsgy namsnmatethinaus
fadunneludidgeanalunsaduayulidgeny
aanmdsnieaevfgeorgyluianifissuazsuun
Fon¥adeslnd wod ussgelalunisesniaeniy
209 genrglunsuungeninoaiisdlunnéiu
atidvBEAUNIIENA Tma@gamﬂqﬁy’omml,ﬁamat
suuniiusegslalunisesnideniennaindesnis
WAILNEHIFANWINMENINATA T0989H1AB
wispsladnidnlaluggeendluoniios uazusegala
frusenelufgeergluimasuun desiigade
usegalasudennlui 2 Mufl 9nmans@nm

va v Ay '

B ﬂmamuaLLu:maqﬂmmﬁﬁmuLﬁmﬁm frotl
1) nitéjumiﬂ'aLﬂ%umiaanﬁﬁamﬂ‘iu@gamq
Tuaafiouindu 2) nMIvanuuUIULUUianIIy
TﬁsgmﬁmﬁmmmmwiwmﬂLLazq‘*ﬂmwﬁmmmu
MIRNLRH azahgliianssuniseanindeniel
Uizﬁm%mwmn?‘fumuﬁv’aLﬁuﬁﬁuau@gamﬂﬁﬁ

NN90ANANAINIENNTUAIE

AnAnssulsznA
vevauANgiDmuadteiion sunaidio
o Tadesing uazAwasdian snagulnes
Joniadualnifioyeszilifeyalunsfnenise
sl dihiimenasmustnofienuasmAtnashua
WFBN UATMARNENBIUFIAINAT AL MENANERS
uazwmalulad s Ineavssigidoeln

NN DY

Atthamaethakul, W, and Srivilai, W. (2013). The
Influences of Aging Health in Tumbon
Koobua, Ratchaburi. Journal of Health
Science Research, 7(2), 18-28.

Bureau of Non Communicable Disease. (2017).
Report of Predictors of Falls in Elderly
People (aged 60 years and over) in
Thailand 2017-2021. Nonthaburi: Department
of Disease Control, Public Health Ministry.

Chantakeeree, C. (2016). Promoting Exercise
Behavior for Vulnerable Elderly. The Journal
of Faculty of Nursing Burapha University,
24(2), 1-12.

Cochran, W.G. (1977). Sampling Techniques.
3rd ed. New York : John Wiley and Sons
Inc.

Cronbach, L. J. (1951). Coefficient Alpha and the
Internal Structure of Tests. Psychometrika,
6, 297-334.

Gray, R., Pattaravanich, U., Chamchan, C., and
Suwannoppakaw, R. (2013). New Concept
of Older Persons: The Psycho-Social and
Health Perspective. 1st ed. Nakhon Pathom:
Institute for Population and Social Research,
Mahidol University.

Hengsuko, E. (2014). Capacity in health
Promotion by Exercise of Senior people.
SDU Research Journal Humanities and
Social Sciences, 10(3), 129-142.

Institute for Population and Social Research.
(2017). Situation of the Thai Elderly 2016.
Nakhon Pathom: Printing Company Limited.



ymmsInemansmaimuazguan i 20 aUui 3 (Tuengu-sunau 2562) 121

Jimsurawong, W. (2005). Development of the
Exercise Motivation Inventory-2 Thai Version
(EMI2-T). Journal of education, 2(2), 142-150.

Manasatchakun, P., Chotiga, P., Hochwaélder,
J., Roxberg, A., Sandborgh, M., and Asp,
M. (2016). Factors Associated with
Healthy Aging among Older Persons in
Northeastern Thailand. Journal of Cross-
Cultural Gerontology, 31(4), 369-384.

Premsri, N., Wisetsung, S., OonKhum, P,
Khongsuebsor, W., and Awikunprasert, C.
(2016). Investigation of Physical Fitness
and Mental Health among Older Adults:
A Case Study of Older Adults in the
Mueang District Area, Nakhon Phanom
Province. Nakhon Phanom University
Journal, 6(3), 18-25.

Punta, P. and Weangkum, D. (2011). The
Relationship between Personal Factors,
Perceived Benefits Physical Activity and
Perceived Barriers Physical Activity, with
Physical Activity of Older Adults in Phayao
Province. Journal of Health Science
Research, 5(1), 7-16.

Puttikankit, T. (2015). Community Context under
the Semi-Urban, Semi-Rural Society. FEU
academic review, 9(1), 7-15.

Ruanjai, T., Siri, S., Sujirarat, D., Munsawaengsub,
C., and Jirapongsuwan, A. (2015). Health
Status and Family Support among the
Elderly Living in Rural and Suburban Area
of Chiang Rai province. Academic Journal
of Community Public Health, 1(2), 21-30.

Sukanun, T., Jariyasilp, S., Thummanon, T., and
Jitpakdee, P. (2011). Quality of Life of
the Elderly in Bansuan Municipality,
Chonburi Province, Thailand. Journal of
Public Health, 41(3), 240-249

Sukanun, T., Subprasert, J., Jariyasilp, S., and
Vongsala, A. (2014). Factors Affecting
Exercise Behaviors of the Elderly People
in Bansuan Municipality, Chonburi. The
Public Health Journal of Burapha Univer-
sity, 9(2), 66-75.

The Elderly Society of Ban Tham Pakorn
Chiang Mai. (2016). Annual Report of
Elderly Club Information Chiang Mai
Province 2016. Chiang Mai: Welfare

Development Center.



122 Journal of Sports Science and Health Vol.20 No.3, (September-December 2019)

wsegalalumsidumeviasifieamasneasgndeznilng

a¥an n3ealnslyn uaz nafiwd lnlazgas

ALLAINNAIRATNNIART JRIAINTAINTNINENRE

UNARNED

Tnguszaen mﬁé’m%@ﬁﬁi’mqﬂﬁmﬁtﬁa
Anwuseaslaasimdermlnglumsitumevisaiin
AR LLa:L‘ﬁaLﬂ%ﬂuLﬁﬂmmgﬂﬁummﬁuma
viaoL1'7immuﬁﬁﬁwa\iﬁjmﬁomﬂmﬂmuﬁath
dnwazneUszansmans e 978 §0UNN
JLAUMSANEN 018w warsele

ABaiiun1s3de HumsiTeuuuasiade
Ussnau ngusetneiiliunsie e fudenalne
Tutszmalng 912 400 Au Aflany 20 Tguly
wevsafianuaulalunsiuneviasdieamusia
Wsyszmaduiililayssmalng fn1919umu
NILAUNNFIEALLEITINTINISRUNIYIBLTiEY
Jewineingsia waliTINmTAuneluFnsnsa
ww3avfiafilHlun1side e wuuseuan Sandd
ANNFBARRDITENINANNALTRUIER9A (I0C)
Wi 0.89 uarAaNsEANB AN BT o whity
0.90 LﬁmamawﬁagaﬁmﬁLﬂsﬂzﬁmﬁhmmﬁ
A¥auar Alady dudsowunnigiu 1ada
NAFDUNNNAFIUAIBNITIATIERANLTUTIY

= |

UWUUIIUUNNILAYD LW UINEAINLANGNSTUY

(% vaa

agefitfaddyneaianseay 0.05 161435 LSD
NANDUAIHNUANGIIIIEE

WANT19398  HANIINARDURNNAFIUNLIN
wssgalalapsanlunisiuneviaifisanug i
vavimdermineaglussdunn x = 400) usvla
iﬁﬂﬁ’]uﬂgﬂuitﬁﬂuﬂﬂﬁ@ﬂ fin fMuMen W (x = 442)
LLa:Ltsag\ﬁ%ﬁﬂﬁmﬁag‘(us:ﬁumn A A1UNT
WAIUIAULDY (X = 4.18) AIUTAIUTTIN (X = 4.02)
fruarsnal ANuIdn (x = 3.99) Fuaaunw
Folfen (x = 378) WaLAUYAAR (X = 3.64)
maEIRY wansLSeuiisuuseglaluniaiiums
via\‘lLﬁmmmdwﬁamao@mﬁdmﬂm WUIAILYT
anpuzalsEnIman ey aaumw e
n3fnE 973w wareldiuansneiu ﬁLLiog\ﬂa
Tunsihunevinfismusiauanseiunged
Vs dymeaiffisdy 0.05

aUnan13IeE LLS\‘lgxﬂﬂumiLﬁumwimLﬁm
muaiszevindeznilng lassameglusziuann
wsvalamesude ﬁmmamwag”[mzﬁumnﬁqa
wazusegalaswdinduy q aglusziann Tavd
ANBULUITIINIANATADE FOUN TR
NIANET BIBW LLaziﬁﬂlﬁﬁLLmﬂﬁiﬂoﬁua:ﬁng\ﬂa
Tunsdunerisaifisaausieuansneiu
hehdny: usegdla / iumevisaifisamadnie /
fvdernlng / anwazUssansaans

Corresponding Author : as.nafe] lnlasgay AuzInemansnIsing maensalmInends nyomne

E-mail : gulapish.p@chula.ac.th



ymmsInemansmaimuazguan i 20 aUui 3 (Tuengu-sunau 2562) 123

THE MOTIVE TO TRAVEL SOLO OF THAI FEMALES

Arunya Kreangkraichok and Gulapish Pookaiyaudom

Faculty of Sports Science, Chulalongkorn University

Abstract

Purpose: The purpose of this research
was to study the motive to travel solo of
Thai females and compare their demographic
attributes: age, status, education level, career
and income.

Methods: The method in quantitative
research was a survey. The samples of research
consist of 400 Thai females are 20 years old
who had experienced or interested in solo
travel overseas and had planned to solo
travel included business traveling, but except
a travelling for further education. This research
used questionnaires as the main method to
collect data with I0C of 0.89 and coefficient
alpha equal 0.90. This study also applied
statistical data analyses using the determination
of patterns in the data such as the frequency,
percentage, mean and standard deviation. The
research also undertook One-Way ANOVA.
Thereafter, if the research revealed the difference
of statistical significance at 0.05, LSD technique

was adopted to test the pair differences.

Results: The hypotheses testing revealed
that overall motive to travel solo of Thai
females reached the high level of agreement
(x = 4.00). The highest motives categorized by
items were Physical motive (x = 4.42) followed
by the high motives of Self-development
(X = 4.18), Culture (x = 4.02), Emotion (x = 3.99),
Status and Prestige (x = 3.78) and Person
(x = 3.64) respectively. The comparison of
demographic attributes revealed that Thai females
who have different age, status, education
level, career and income had different motives
to travel solo with statistical significance at
0.05

Conclusion: Thai females have motives
to travel solo at the high level of agreement
and physical motive is highest while others
are high. Moreover, the demographic attributes:
age, status, education level, career and income

have different motives to solo traveling.

Keywords: Motive / Travel solo /Thai females

/ Demographic characteristics
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