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Abstract

This study aimed to examine and compare the effects of an applied Serng aerobic exercise program
on estimated maximal oxygen consumption (estimated VO,.) among female nursing students. The
participants consisted of 30 female students aged 19-22 years from the Faculty of Nursing, Udon Thani
Rajabhat University. The participants were randomly assigned into two groups of equal size (n = 15):
a control group and an experimental group. The experimental group participated in the applied Serng
aerobic exercise program at an intensity of 70-80% of maximum heart rate, three sessions per week, 50

minutes per session, for a total duration of 8 weeks. Cardiorespiratory fitness was assessed using the YMCA
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3-minute Step Test, which provides an estimated maximal oxygen consumption (estimated VO,..,,) based
on recovery heart rate following a submaximal exercise test. Data were analyzed using mean, standard
deviation, and independent and paired t-tests at a significance level of .05. The results revealed that after
8 weeks of training, the experimental group demonstrated a statistically significant increase in estimated
VO,max at the .05 level compared with their pre-training values and demonstrated significantly higher values
compared to the control group. These findings indicate that the applied Serng aerobic exercise program
effectively improves cardiorespiratory endurance and may serve as a practical strategy for promoting

physical fitness in higher education settings.
Keywords: Applied serng aerobic exercise, Estimated VO,,,,,, Students

uni

Tugramarssuiinuan gunvunsaniudinvesioyuiiuulvuua suudaslugnginssudesds
(sedentary behavior) sudunaannusunnienisanyl aluladfdna wazanuazanauieludinusedTu
néngudsszuaivensysulantividiui Jogudulmydaiiianssumneiifomemunasiiuug Tneseau
Y84 World Health Organization szyi1 wnuazdoguany 11-17 ¥ unnnd1 80% Liussqunasinisiifanssumienie
seaulnunansteinegelasuay 60 w1 (WHO, 2020) LeNANE TBuEIUANTAIRINIIMamesEsulans
avviouinisanasesianssumeniglufesulienudenlostuemudssielsalifindai3ass (non-communicable
diseases: NCDs) #tslsnrialauazviaaniden Tsawauedn anzimdniiuaslsndau aaenautiymauninie
(WHO, 2022)

Tudeaisinen nsdAanssumengldifisswedwalifaussanmyenieifiogunim (health-related
physical fitness) InglanizanununIuesszuuialanazvasalden (cardiorespiratory endurance) anasoged
Toddy Fudussdusznevddiviiuneanudssnsialsawarmadedindeuosuns wdnnsmaineimans
N1390N11839N18U83 American College of Sports Medicine (2021) 5¥U31 N1SRAUIANTTONINTEUURIAUAE
viaenidendndudoseduianssunelstnifianuminsefuuiunarsdonin dudunisessainausuazdeiie
(ACSM, 2021) agslsfinu nseenuuuianssudmsuiasumandnsdedemiuauls anuaynawiu ay
wangauynadsnuiausssd waznsdnddldas Wediunmiseufukazanudiiuremainssuniseentidse

mssisadufnssunsuansiutuiiidnuusnsedeulmdaidesudonzaund lnserdonisra
i'mf‘ﬁ’wuaaﬂé’mLﬁaﬁmimgﬁuaﬁ'mma Medruaswazamuuuesa snedadufonssuiifusinsrunnaues
aunsoufuildreidenuszosnaniu dnvazdnaniadidnenmlunsussgndduianssunisesnmadameuuy
welsSnldegramunzay Aanssunsindeulmseieslussfuanuminuiunatsasnsansefunsiauressyuy
Wilanaznasniion dawaliiinn15USuAImMIEITINgInIUnaNNITANTINIZVRIN1SUTUAINOLTINT AU
(Specific Adaptation to Imposed Demands: SAID) na1afe es1smeldsuusenszduainmseeniidsnieetng
aiilane aiiansuiudvesszuuialanasaenidon 1w miLﬁ'mJ?umil,ﬁamﬁ'ﬁ“ﬁaquﬁmm'aﬂ%a
(stroke volume) MaiftuUSinadonuaznisivadeulussndunieiivhou sastniaifiuenuaninsavesniuiile
Tumsfaarldeendiauiiondnndanu dwalvaussnammiauelsdnuazauanansalunslioendiaugeanvos

319N8ATY (Patel, Horenstein & Zwibel, 2024) wananil AanssuNiasAUszNoUVBITIMITAUATLAZNITUUR

Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 2



¢

*Y’Journal of Sports Science 15815 IMEIAIANITNITANIUAL U?ﬂﬂifllﬂ?/ﬁ’lw nm/z/mwmayﬁ?mgumz]i “nAlng

and Health Innovation
Uil 5 avuit 3 (nsnQAst - fugey 2569)

fawfudungy 1y nsfids Sieaianuindnaindusardaaiuusgilanielu (intrinsic motivation) Tunisidn
sruRansauniene Jadulladuddgiteiuanuseidouareuaminauelunsoonddang Tasianglungs
Fogumandeiiinlimnudfyiuanuaynauuuasmsiiujiuiudmedemiluianssunisesnidanie
winuideszduannadilngaziadunisdeasufanssuneniglusuuuuinuagiysunsuiiowauing
§1u uinmsdszgndfanssuiutuduguresmstaunanssnnmvnameluosussiegegnadia asawzlu

LYY P~

Uszinamdaiaw nvianisdnufiyaduiosumand sdallliifisme Mannangudessuininenssyinioguane

a a v a

nieflseAuAanssumaniesiniunamegerelidos (Guthold et al, 2020) uona1nd $uiFeFrurumn
Uz UNANBATINGANTIN LYY AMUAweINTTEENMEIN1Y 1NN TALEeEIsIngn Wy A VO, Bl
dAgroauIIanInTEUUIlaLazaonion wazdmnuduiusiuanudemwedsalifnredesuaznisidedin
neutedumlIslussuzen Imswud’lqﬂﬂaﬁﬁﬂ'w VO, Aiannuidsselsailonaznasniden lsadau waznay
a’1miLumuaﬁﬂqaniwgﬁﬁammmwLL@Iﬁﬁﬂﬁ (Ross et al., 2016; American College of Sports Medicine, 2021)
Sndaandngiudssydndiieafunaveslsunsunseanidsnefivssgndainfanssuiutuson VO,max
Tunguiindnwings Faastreedumnudnuvsangralunsiiiunideludanns

Mnvsundenan mavauilusunsuniseenmdsmnielasUszgndnissng @ siidnumenaiadoulm
sorflosnuineauni Mnduiodalny wasamsamvauaruminlioglussduuelstn Faduuuamaid
Anennlunsduasuaussanmssuuiilanasvaonidenvesivunands lngaunsasenwuuinssulidenades
Fundnn1simuanud Anuviin wazszezaTunsInALWLIMIsUes American College of Sports Medicine
(2021) Lﬁaﬂigé’jumiﬁeumm VO, o HavALETHUA I IUSEUZEN?

IUILEIAYaINITITY

1) iiefnynavedsunamdaelsdnuszgniveshrnisldoontiaugagnvestinfnynd sz
UNNINYINY
2) WenSsuisunavesaunsuibauelsnussyndidesninislioentiaugeanvesinfnymdessdy

UMNINNGY TENINNGUNARBILATNGUAIUAN

WANUUNTIY
nduassldguuuunsIdeimeass (Quasi-experimental research) Ingldluuinunimaaaiuy
TPHANDULALUAINTNARDITINAUNGUAIUAN (Pretest—Posttest Control Group Design)

nguUszvINg

vy '
o a A o = a a0 w

Usensildlumsideasadl fie dnAnwmdginmadsd@nwegluuminerdenvdigenssiil engsening 19-

22 ¥ Pflgquamsunmeanysalarannsaidnsiuianssuniseeniaanielananaeifinimvun

1

QGHITPBERE

naushegnillilunsisuedsiiduindnwmds eny 19-22 T wnumiinerdenainanssi fadaslad
TN ITuasiunaginisdadien lnginunruinnguiegiwiglusunsu G*Power version 3.1.9.4 dwmiunis
NAABUANUUANANTENINEADINGUUUY independent samples t-test (two-tailed) MnuaA1sgAuTad1ATYNS
adf (a) Wiy .05 §1u1annsAdeU (power of the test) Wiy .80 wazwunBYEwa (effect size) Wiy 0.80 &4
\Juvuiadvinasziugs §198991nuidedunsiineonmdsnisiuuuelstniisns nunisiasunlaswes

aussannszuuitalanaznaoaldannazan VO,,,, #ain158n (Ross et al., 2016; American College of Sports
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Medicine, 2021) wan1siuanuindndusiedldngudegsegnstios 26 au Wedesiunsgymeveingusiiegns
seinmsvaaes §Rdeafiudwunguitediadu 30 au wazuueenidu 2 ngu nquag 15 Au Aoun1swUINgY

va o

d3deldvinisnaaeua1dnsnsldoandiauasan (VO,,.) veinquiiegnd Mnuuiniesdiuaziunanuiniy

3

tfon wagsinsdug (matching) naufegsiiilszfuanssanmlndifestu feuduogrsiieseiBnsivamniiiodn
Wngunaassiazngualuay Ineimuali nquatuan dndugiauszdriunuund wazngunaass lasuldsunsy
ﬂﬂi@aﬂﬁ’]fﬁﬂ’]m%ﬂLL@Iﬁﬁﬂ‘Ui%‘qmﬁ

inausinsdaLdanidn9aun1sde (inclusion criteria) fiinsmnsifososfinuanticieluil

Juwidn@nwndsengszning 19-22 U

2. adasladnsiunsidenagasunyluluukaniauEug ot $ NI

3. laifilsauszdiiidugUassadoniseendidenie 1w lsawala Tsaveudinluszeziisu uiens
UduressrUUNIEgNarnEmL

a. hifinsaduthesunsiiiondmarionisidninlusunsunisiin

5. run15UTEIuAUNS onlun1509nANaIN18A 18 LUVEBUNIN Physical Activity Readiness
Questionnaire (PAR-Q+) Tngdinanauin “ls” Tuynde

inusin1sAnoan (Exclusion criteria) fifnfamn1siduasgnanoenainmsnulunsddwieluil

1. mamadrsaivsunsunsiinanniifesas 20 vesszeznansiiniiavin

2. \Aammgeideivivliliannsadisiunisidesiold wu madutievdenisuiniduseninetisnns
LGN

Y

3. JnsiumsITeianuyseasAvenauiianmsfne

isesilafldluauise

wdnailefllilunuide Usenoude 2 dau deil

1. Waunsmdsuelsnuseend

TusunsudauelstnUssgndgnitannduiioldifufanssunisoontidinisuvuuelstn Tasfnuneiu
wifnvesn1seandanied 70-80% vossnsn1sidulagedn (Maximum Heart Rate: HRmax) 1 on sz du
aussonmaesszuuiilanaznasniden lusunsusiiunisilussezioan 8 dUani dUanviaz 3 Ju Tuaz 50 wail
Tagmnumiinvesnisesniidsniegnauguuazianuilagld in3eeiasnsnsiduvesialauuumaniiion (Heart
Rate Monitor) Aagns¥ezlIaIN1sHn

Tnssassvestusunsauiseanidu 3 Sunou Téun

1. mseuguinmenaBamteanduiile (Warm-up) 4aan 10 wil

2. msoenfidaimemulusunsudaelsdnUszgnd S1uau 8 vih daan 30 wiit Taeidunisiedevlm

seflowmudonsaunsildndunietlngvosiimnie

3. MsAaNegusenIe (Cool-down) THaan 10 w1l

Tusunsumseanfidamedsnanldzunansaseu anuasadaden (Content Validity) Tnoiamny
AUINEIMIANTNITAKIRAENITEENANAINETINIY 3 AU lagldivlinuasnaaeeseninegensivingussasn
(Index of Item-Objective Congruence: I0C) SﬁamamsﬂizLﬁuwujmﬂaqﬁﬂizﬂamaﬂﬂwmuﬁm I0C fAifiu
0.83 wansinlusunsufimnumangauuaraunsatluldlunsidule

2. NMIVAFDUANITANNTE UL lauasaeniion
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aussanmuessruuiilanaznasaidenuseidulagld YMCA 3-minute Step Test Fauduuuunaaauly
sEFuAMNINgean (Submaximal Exercise Test) iteltlunmsuszanamdnsinislieendiaugsanvessnsnie

mﬁlé’fmﬂmiwmaauﬁdiwmu‘lugﬂLLUUSUEN AUsENINNTERTINSIdeandiauatan (Estimated VO,,,,)
w3eA18nIINTsIdeandlauganann1siue (Predicted VO, Farmnaansnsmsduvesiilalugawinii
NAININAADY

gunsalildlunismeaouysznause

1. ndes Step g9 30.5 WwuRiuas (12 §2)

2. A3 muadmz (Metronome) AIAndl 96 Femazsoundl tiDAIUANAIINLSIVOINTTATIVL-A

3. PASRIIABNIINSHUTDINILA (Heart Rate Monitor) @M%5UinonsIN15AUYBI9 o but 1 an N UnAS
ASNAFDU
4. wIRN1duaT (Stopwatch) dusumuAusseEIaINIMAdeY 3 W19l

£

g sideinisintu-andewudansfidnunduaa 3 il nduindasnissiuveiila

Tugreinily wazthanlaluananiioUszanue predicted VO, ANNENNITUINTFIUVBI YMCA Step Test

mafiuTusudoya

{Aiforhnafununadeys Sduneudl

1. {ifefnmiannd Auatainundesineg saluianmstommuiuasfuusinngidemgimeiunss
#39IMeIN15RENMAINIY UaEN1TERNMNGINTY

2. {ATotnssuiunsds idaemgiuarasunsruiumai Winnnsaudutindnw Ssldannisfine
nenans i1 nuATenasduuzihangideamnalunis udniindanngidunssuiminings

3. dlevhmsdaanesinssunwihmsiugs ifeasihnmadenvimemsslnedfsienudaend esan
msnszunnlumsiadevlngnenie wesnanidenszuauiilivenzas uazthamiauduguuuunsesnindame
Fus

4. lvsunsunseeniidnislunsaaouanunsadaie Tnefifeawg S1uau 3 viw Adanugan
Feamey Seldpintu 0.83

5. 13’131]LLUUﬂ?i@@ﬂﬁ?ﬁdﬂ’]ﬂﬂ’]if%%ﬁ umnaedldiunguinetnaifdnvasmiloudu lagrunsnsaaoy
sefummminvasmstini3eutes svmaiusunudoya fil

5.1 Uguiimangusangusaogns Tnegidelfeudiulusunsumsfinndeudennasied] nandiia

o

Wo msujifeurarnisesntiainie mawsouiadisunsneaeulusunsudusiu
5.2 mawisummmieunounseeniidenie fiTelnnuiuasdeuusinfniumsesnidinie

TngaoulinTudamenis$ auss waznseuIuimi

53 ﬁmmﬁummm%a;ﬂaLﬁaaé}’mﬁ'mﬁumq thwin duga frllinaneveangusiogaiiingiu
lasam iy

5.4 vn1svadeunaunsin lnevinsussdudnsinisidesndiauasan Inslduuunaaey
YMCA 3-minute Step Test

5.5 vhnsRnaulusnsunisiin

5.6 ¥nnmsnagouvassindUnsifl 6 wazinadildunieszilumeadalagldlusunsudiiagy

SPSS
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nsiasedeya

va o Y aa

m9elanAlunITIATIEYvoNa A9l

Y Y

2N

FHesurnmsieseideyamilvveingudiegis laun undn duge uazdviiuianie lagdwinm

U

@y

Anads (Mean: X) warduideauus1nsgiu (Standard Deviation: SD) Lﬁaa%mﬂﬁﬂwm‘ﬁugmmaaﬂdmﬁuasm
Mndutouduiunsiinsegdanuuanssvesdoya §3duldnsaaevanuigiud safuvesnisldadfuuy
W3dmes Inenaaeun1InsEaefiivesaya (nomality) Men1snaAaey Shapiro-Wilk test KAN1IATIADUNUT
Foyaiinsuanuasuulnd (p > .05) Jawnsaldadduuumsdweslunisiaszvideyals
miLiJ%'sJULﬁaummLLmrwhwaqmLa?{&usuawh1Jizmmmsé’mwmﬂ%an%wuqaqm (Estimated VO,a)
sEIngunaaeLarnguauni fIdeldatiAnaaeuaiiuuudase (Independent samples t-test) lneinunsedu
Todfayneadndi .05 WAEILATIENAINUANAIIYDIANUTEUIUNTENTINT RN TIANgsan (Estimated VO,
AelungunnasazNguAIvAY TEniNnauLasnain1nasd lagldaifinaaeudiwuungudusius (Paired

samples t-test) wagivuaszAutadAynI@dan .05 tieRasannsasunlasiiiintunelunguiiog e

Tasulusunsunisin

NAN338

Anadsuazdrudsavumasguvesdnuuzialuvesnguiions nuin ngumnassuazngumunuiiong
dwiin uazdugdndifestu Tnenduneassiiongiade 19.56 + 1.26 U dwdniade 41.40 + 11.87 Alan¥u uay
diuguadn 16227 + 5.09 lwufwns vusfingualunuiienglade 19.69 + 1.06 U dhminiade 43.36 + 9.02
Alan¥y uardruguads 16536 + 4.36 lwufiuns il Adanaageuliifuinguiesaisaonauiidnume
fugiflndifsstiu FrvaneafarnanuuandsiusninuuzduyanslunsUisuifisusavestysunsunisiin

folu famsed 1 (Table 1)

Table 1. General information about the participants in a research study

Experimental Group Control Group
ltem
X S.D. X S.D.
Age (years) 19.56 1.26 19.69 1.06
Weight (kg) 41.40 11.87 43.36 9.02
Height (cm) 162.27 5.09 165.36 4.36

nan1siUTeusuaads (9 wazdudsauuninggu (S.0) 1838951N151609NTLAUAIERA (VO,00)
FEMINNGUNARBILALNAUAIUAN NBULAZNAINITHN WU ﬂ'aumiﬂﬂﬁgaammjmlﬁiﬁmml,mmfmasmﬁﬂaﬁﬁig
N9adF (t = 0.425, p = .674) umﬂﬁlﬁudwmjmﬁaéwﬁammﬂwwﬁugwﬂﬂﬁﬁmﬁ’u 2e1al5AnY AeNdINISaN
ngunnassdiadnnsldoondiaugean geaninnguaruauedaiidedfamnaiaisyiu 05 (t = 2.629, p = 015)

azviaul ANl UTUNTUNITHNTNAR DN ITRAILIANTTANINTZUU kA aanaen Fam15199 2 (Table 2.)
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Table 2. Comparison of Mean and Standard Deviation of Maximal Oxygen Consumption (VO,,.,,) Between

the Experimental and Control Groups Before and After Training

Experimental Group Control Group
Item — — t P
X S.D. X S.D.
Pre test 40.66 3.00 40.07 4.44 0.425 674
Post test 44.08 293 40.28 a.77 2.629 .015*

*5 < .05

nan1swW3suliisuanade (x) wazdaudeauuninsgiu (S.0.) ve39nsn1sldeandiaugdn (VO,.)

neaukaynainIsEnaslungunaasarnguaIuAl Wudl naunaasdA1dnsnsldeandiaugegn Wuduegiadl

WedAn19ada (t = -3.549, p = .003) vaugiingualuaulinuauLAna1aeg19ddedAyv1ads (t = -0.175,
Y & ~ i o ' K o P

p = .863) wandliiuinlusunsunislndnanenisimuianssaninnenislunguvaae il den15199 3

(Table 3.)

Table 3. Comparison of Mean and Standard Deviation of Maximal Oxygen Consumption (VO,,...,) Within the

Experimental and Control Groups Before and After Training

Pre test Post test
Item — — t P
X S.D. X S.D.
Experimental Group 40.66 3.00 44.08 2.93 -3.549 .003*
Control Group 40.07 4.44 40.28 a7 -0.175 .863
*p <.05
2AUTIENAN1SIY

a v o & Y @ ! < a 3 1 [ v a
Han153duAsluansliiuinlusunsugelsinussendanaunsainudnsinisideandiauasan (VO,,,,)

o w aad 1Y

vosinAnwmdsldegsiifsddymuaiaisedu 05 mendansiinduszeziia 8 a1 Insngunaaosdien
VO,ae \utuedsUsyann 3.4 ml/kg/min sumzﬁﬂfjmmuqmvl,m'wumiLﬁﬁauwmﬁﬁﬂﬁéﬁm NANITANEIAINGT?
azviouliuinseentdimeiifdnuas maedeulmaeiiles [nduitedelug uazmuauszduauminues
n1sinliegludielsdn arwisansedunisimuiaussaninvesssuuiilanazlenldsgrafivsednsam
Fadenndoeiundnn1sflinguuuInises American College of Sports Medicine (2021) fiszyinniseaniidanie
wuuwelsfnegsasinateaunsainanssanmszuulvaisudeuazsruumelaldognadivedfey (American
College of Sports Medicine, 2021)

Tudaisiner maiiaturese VO, aunsassuigldanmsususvesssuuile o waznduiile
Anannisiinuuuselstnegrsaiios nsesenmdinedidanuminsgduuiunanadsreudaminaunsaiiu
Uswmsidendivhlaguinsents (stroke volume) isSuandeniigudnsound (cardiac output) ifisaasmuiuiy
vesdudendeslundunie surafivsnuarUssansameedlulnrewnismeluwadnduile dwalisnnie
annsodidssuarldoondiauldtitu (Kenney et al, 2021) nalndinadenndasfundnns Specific Adaptation

to Imposed Demands (SAID principle) fisdunginsenmeaziinnisusuimmuanuuzuesdauinlasuainnisiln
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definnsanvuavesmsideuntas wuimsiiatues VO, UsEaNa 3.4 mlizkg/min Tunsinuads
foglutsiiaenndostunisdnyinisiinuuuuelstnluvszanstedlugnoudu Fesenuinisiindedos
8-12 dUA9i aunsawiy VO, lauszunas 2-5 mUkg/min ﬁﬁ?uaq'ﬁ’umwwﬁ’ﬂLLagmmﬁlﬁuanmiﬁﬂ (Garber
et al., 2021) MafintuesanssannuelsOnluseiusananiieiauvanenenain Wesanaussanimeila
warlenfuilsdddguesgunin waslinnuduiusiuamiuds wedlsaiilauazuaonidon sauiesnsinig
FeTInnamnmg o Tneuidedussupineminsesnidnissenuinisfisduesaussanmuelsin
LLﬁLﬁmLﬁﬂﬁaammmﬂdwammmL?ﬁlmm'amsLﬁa%imlﬁaﬂwqﬁﬁaﬁﬂﬁm (Ross et al,, 2016)

nansAnEenndasiuNATaigIRUAINSTUNSWLLAZNST WU AN San DS
szuuilanazdonldosadiszansnm denadosiuruBseiniuun nusn TUsLATINToaNM&IN1891NATSHERS
Futulneannsadfivaussanmszuuiloaasnasniden o VO, ‘mé’qmimaaqLﬁuﬁuasjwﬁﬂ’ﬂﬁﬁwmq
aid (p < .05) wansliidiuinnisedeulmmudenenshiuduilisnvardedeaansawaunanuansely
mﬂ‘i’feaﬂ%Lﬁ]uqmﬂ‘ua\‘i‘iwﬂwlﬁ (Janyacharoen et al.,, 2015; Bussamongkol & Thonglong, 2024; Thonglong
et al, 2025)

wenaninsmumussanssuegadusruuisafumsesnmdmesenisdudmuinfonssunsidu
fslusUuuuuelsdnunuduaniafuiiutuannsotisfauiaussanmmane 0adUsEnauINY LaraunTn
Wmlalaznasaiionlieeiiusz@nsnin (Rodrigues-Krause et al., 2019; Fong Yan et al., 2018) lngiawizAanssy
maduidfmnesadonarldnduidetalngvosnesiiensedunshnuesssuundsnuuuildoondiau
atheraiiios dwmaliinnisusuivesssuulnaioudenuasssuumelaludnvasieasunmsilnuelsdnily

Tuusunwesianssumssfiutiu mstedoulmmudomeaunsiiiauseiewasldndui enansdu
¥93319M8 1w nduon §1 uavua vildssnededdndinuainsyuuelsinetseiies dwaliiAnnis
WannaununuesstuuilatasUon uenainiinanssumsidlosiusnounisdinuuas Sausssudigaedia
usegdlalumseenddame vilsgidhsimannsau fiRRanssuldesainansuazseiiles Faudutladuddysons
Wanaussanmnenglusyeze (Fong Yan et al,, 2018)

INYUNBIAUNTUTEENALY A VO, AANd1ATYS amiﬂgﬂ’mﬂaﬂssammaﬁmm’mwummaqszw
vlauazden Wy Msds Feiidnuasmsiedsulmdeiiesmuiamyauns nsilaussanmuelsdniinazaieli

wvaa LY

it
Y
Ugummmsummmma oulmldiaideadusrorinaruu annumiosdn wazifiuds sAnsamlunisujua

[ o

Aanssy Fafunisiaun Vo, WulusunsuidauelsdnUszynddsliiiiesgisiasuadaaussaninnianiewintu
widagaeduasunsidiuslufanssumainusssuagnsesnmainiemoguamlunguinfnwlsegiamunzay

lngagy nanideaseduanddiiiuinlusunsudaelsdnUssgndanunsadfius VO, vesindnvimdsldogisd

9

HedrAty wazllvuinvesnsidsunlasidonnassnuiuisuniunisinuelstniazn1seaniiasnigmenisiaulu

1Y

sgAvana Msintuvesanssanmielstindsnanaunsaesungldainnisuiudvesszuuimila Yoa wasndnuiile
MAnnnsiinegeseilles naenvudnumuzvesfianssunsiiinswdeulnireiouaziinssgddansdinunay
Fausssu dwalilusunsudaelsdnUssenddumadenfivangailunsdsasuanssanmmanisuarguanly

syAuan UuaNAnw
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ayunansITeLasdaLauaLuY
a3UNaN13IY

1. msveneiuUsanilinseunauosdussnauesausInAmmMIsNNef LUy « 19U sedUsznauIIeNe
Arundoussvesndunile ruBangu wardatameduail ielifunanssnudgunimeguseudy

2. msAnvudIeuiisussnindusunsuid awelsdnfuguuuuniseandidaniedu 1wy uelsdnaud
1A3TIU MiFefmiamzUssam Weussiiulssavsnmdauisuiiioy

3. ensAnwilunguussnnsiiuandraiu wu Segumane dnd@nwviuminends wieussrnsieviau
ilevengosdmmiiasUssiiuamnumnzadluuuniivainuans

4. ensuauNauNsIanadenua N 1wy aiels usegde wasviruadsoniseeniidsne iessune
nalnidmgRnssuiidssaterudiduresnisidrfufanssu

taiausuuzdansiluly
91NHANTITITEANUINUsUN TG walsTnUszendanunsaiiunn estimated VO, vesnfnw ndsls
agaived1Any wansiiuinAanssunmsesnmdsmieiuaunaunisindeubmiuiudusuuuuielsdnanunsald

N Y A

Jumadenlunsdaasuaussanimmeniglussivaaufnuliegafiuszdnsnim Wawnsudinaniideffoauise
Snfanssudunauldine fmmuaynauuandanzaund wastioiiuusgdlalunisesnidsnieedisioiies e
an1tunsAnyinienhsnuduguninaunsathsuuuulvswnsudlulssgndldlufanssudaasuguainaes
tfnwuarussruially vonani msifelusuanmsfinwnavestusunailussernaniieniu sudansia
A1 VO, 108033 M3 0N13A N MR 889F UsEnauauszan mn1anIedu q 1wy aruudaussweandmie
sfUsEnouT NN ket iavneaisine1dy ilevenseadnifnafulssavsnmuesnseeniidniosuuuy

PuUUsINELY

J2ANAVINI5IY

winsidendidasuandiidiufisssavsnmusdusunsmdauelstnussgndlunsianaussnnnuels
Tnvesin@nwings ag1slsiniy nsAnei gaddeditaunsUsenisiinasiansan Ysenisusn msuseidiu
aussanimuelstnlduuunagey YMCA 3-minute Step Test dadumsuszanarnisliosndiaugean (estimated
VO,..) Meseu Tlgn1sinen VO,,.., Inensiteiniediasifinenela (metabolic gas analyzer) FouAnilass
\Dudnsznamesausnnmszuuilauazuen Ussnisfiaes nqusiegradudndnymdannamuzner viamans
Yo Ineduiies frenaidnuausminmeninwasseduianssunanedindreadeiu vldnisteanisidely
SedafuUszrnsnguduasinnsanseauseingzde Usznsgaring szeznainisiln 8 dUnidurianand
Wisamesensdunnmsiasundamesaussanmuelsdnlussesdy uidsllansaaviounavosnsiinlusvezen

loag1ataau
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Abstract

Recreation in contemporary society is undergoing a transformation from activities oriented toward
health and leisure at the individual level to a performance-oriented participation regime that
systematically integrates competition, measurement, and the communication of identity at the societal
level. This article aims to analyze HYROX as a contemporary recreational phenomenon within the Thai
context, to compare its characteristics with other forms of physical activity in terms of participation
structure and activity identity, to synthesize the transition of recreation from individual-level exercise to
competitive participation at the societal level, and to propose guidelines for appropriate, safe, and
sustainable participation through systematic knowledge synthesis and conceptual analysis. The findings
indicate that HYROX is not merely a hybrid exercise activity but rather operates as a data-driven
recreational ecosystem that integrates competitive structures, physical fitness, and a culture of
measurement into an integrated and unified system, resulting in the redefinition of the body as a form of
performative potential capable of generating value and social recognition through verifiable outcomes.
Structural comparison further reveals that HYROX represents a convergence of endurance-based activities,
experience-oriented activities, and hybrid fitness-oriented activities, thereby transforming participation into
a process of identity construction within a globally standardized competitive system. At the same time,
participation in the Thai context is shaped by the networked structures of urban fitness establishments,
digital media, and training communities, thereby embedding exercise behavior as an integral part of
contemporary lifestyles. In addition, this study proposes the Hybrid Fitness Sustainability Framework as a
dynamic social system that integrates dimensions of meaning, behavior, data, and structure, emphasizing
the balance between competition and long-term well-being, the management of risks associated with
measurement-driven culture, and the appropriate application of sports science principles. This framework
aims to elevate recreation into a structured system of participation that is interconnected with lifestyle,
urban structures, and health policy in Thailand, ultimately contributing to the sustainable development of

physical fitness, well-being, and social capital in the long term.
Keywords: Hybrid fitness, Contemporary recreation, HYROX, Fitness, Well-being
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Farmer’s Carry, Sandbag Lunges uag Wall Balls svihnthiliduunasuresmiuaunsadeaussonimnoudng

U
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duds meldnsoudandnn leenddadléfuiiesianssueeniidanie usdussuunisuadudaanssonmid
wmspuieflussivanauazannsaltidugudeyaiensuszsiiuuasiuioudfioudnenmuesiiinsiuliegng
Wi (Fernandez-Navarrete et al., 2025)
nsoumstassdeviisimundduianssuogamesilminfidunalnddlunismusuiulsiduiun
\ipanALARTIALAR DUIINANLUANGIIYRIENLT gUNTal Lagan mundennisutety daalinadniasyiou
Fngnmmsnisvesditisuldedeuiaddudoulsfiieudssiuldlussdvaina ssluduna msdaniswdenu
wazasansalumssnvUssansnmnidldenumilondn Ssmsasanaspuieatuiilanludnuos vl
aussnamnenegnulandudeyadeuiinaiasaiouiiou insgh wagAnmuimuinisldegnadusyuy

aa v a

HugudeyaRdviafidonlosiu (Davids, 2022) Faliifissrmunngnisutstu mauddsaadumanainmiids
Fununsfigidriuamnsofaninuesiuiiinfinseaeuld

Tufiail le3endIamsseglupurszuumnasgiuresmsuansinenmayudfiensedvaussanwlvinateidu
Awanavesnsdeansianu egnalsinu wissuudananazdisaiusgdlanazarudanulumsiauaues
LLm'ﬂWiIﬁﬂmﬁﬁﬁ’uﬁaﬂiyi’mL%aﬁuaml,am’]ﬁmﬁuﬁuawﬁwlﬂejmiawauﬁﬁ‘uaaﬂizaumﬁzﬁ ANUFUNTE kA
AMNEEUYARAYEINTHAIUT I Fadussdusyneudidyvasiumnnislugiusdsraunsaliifinaenty
Froe DlafieawadnsfianunsoTald (Stebbins, 2015) Usifiusananassiouanuimeidlassain@esiunuinis
sauasfelunsinuaugasevinsnisianauaznnsiivszaunsalneldssuuiunumsiduindsusedeyaseis
Wt

2. nMsnauNsuaNsIanluszuUNsuLay

Tuidsassineuazinermansnisim lefondiduszruuiinaasunisussauiusesnnumumiunas
anssanmnanelusedugs Inensesnuuuntsznuiitudussuundsnuuuuielstn (aerobic system) aduffy
annfifiFoserforiduasndssndavesndiloothaiinming Wawnsiaenndestuunsvemstinuuuiteddu
usamiuiugs (HIFT) fsjadunsianndnonmesdsnvessenisnnimsiindeuuendau (Vilarroel Lopez
et al, 2025) uddsivinlilesenddimslanisufonsenszfuanguuuunsilndeslugszuunsudsduananfuli
$19MEFeIYIIUNNITFUUNNET TINe R a3 nwIUsEANS A sy aunelFanzanumiosdriiazausg e

AOLLDINADATLELLIAINITUUIITU

v
[% =

Tuaniunsaiwuil fdrfmmaueiuisildgrmeaufissauuduswonduionioaumunumes
szunilanagnaeaidenludnvaziendiu mauignneasulugiurszuuiameuyedfidesuimsdanisndanuy
LAZMIMUANTEUUMIAUBATLLAL Y UUUTzaNdLin (metabolic and neuromuscular control) meldfanTas
fifuusgneguuss masenuuuludnuaribvihliletend naneibunnsgilmivesnsfwaussanmildeulosdn
Anuansandinmdiuinezsdanisnagnsnsed eulmiaznsauauanigsdalanigliaug
(Brandt et al., 2025) dwaliAnnsuiusmaaisinefiaseusquitsssuulvadeuladin ssuumela uazanu
yumureanduiiiodedn dsasieufnisussadnenmgsaavesuyusluuiunvesinleuia (hybrid sports)
fifeansamanysainiesvessumelunniialagliioudedusulasuniaiiosodafie

3. msvgnealvedladendlugiuziaietnefanssuszaulan

nsveneivedleendluggszuuianssumenedwateilfidufismannsindiuiunisudady
Ui snguanmsianlulsemaeesuifiysan1vunguuunsudsiuluunnsguiediulussduaina

Fegnesnuwuuliiaunsadadilanielaleuludsdiulunnusunialan ssduseneudinaniilaiiiesaineninunsi
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vosgUuuUAanssu vnusireliAsmwannsalumssufisunadndifeanssanmsgnineyanauay seinafiug
Ifeghaduszuu suduieulvidyuesmsimunlugszuuianssufiduindeumedeyaluszozson nmeldnseu
fsnan ladenddsgninnseglungumsiinuuuiladduusannududugs (HIFD ffildnevausafissanudesnis
FuanssanIn uAfsesfumsiidiusiuBnsusduiifisuuuumeda ansodana uaziFsufieuldlusgiuana

Uagulelendlavenadieg1asings lnelinsdanisudsduninndn 145 s1en1s ddnsnazaundn
278,000 Ay Meluszazian 5 Jueanisinnisutedu waznszanelugunnnin 22 Ussmeialan (Ferandez-
Navarrete et al, 2025) Feazviorlviifiufansnegvesiansnilugiuzunanrlosunsidusmszivinasudifing
geneiegraduszuuluseduaina lnenalndifyiiduindeunaduladindnAenissaiufuresnnsgiuns
wiedu nsdanaidedoya waznsdenlosiuunanie suadvialudnvazvessuuysannis deanusaasunelalu
gIugszuumstdusuiiduiadeudtedeya s mslisuuuunsuisiuiimdoutuialanyhlduadnsarunsn
Wisuisuldednslusslauazeiiios vazidertu srudeyaaussaniniazanaingidrsiuduaunnlauls
Uszaunsainemelidudoyafianmnsafamu 3is1esi uazdeanslussiudsauldogaduszuu Useneuiuns
vneiesanulsznaunsoantidsneluiuiiuasiedetnenisiin Judelrlesendunanfudng@inusesriuves
fau wagreguiluinusssudondsaussanmidsndnuaiianzd

Tufifdl lefenddemseoylugruzssuvansgiuvesnisuansdnenimayudluszdulan (global
standardized performance system) AdnszidsumnuaIsavesuyLdsinumsgIy M3Tana wasdoyavuinlv
Foimihildealssnmsiannduyanadifunisseniulussdudsausgraduszuu Suazounaiudsusiiues

Humnnistugseuunmsudauagdeansdnanmifgudeyaifuwnunandludsauswalivegsinau

UsingmsallaSendludnulng

nsunsnIzaevetsingnisallesendiingusemalvedliduiissnsindAenssuividszaning
mnusfunniissueuiumnnsitundewnedoya fudundasmidounnumnevesmsiadoulmsieniely
viulvelnlluddasadhs dnngnmsalifasfieugaussavsswihanaspulantuitfinadelmivedlne Tnaams
TunauszvnsiflesiiuasmnstuduinuriuaissanmilannsaiauasiFeudiouldluszduana nandangn
Fihdudansideulednonsssznindasiadafanssusziulaniunainvesdnlnesiuadsed 19 ved oy
Tngannsafnsannssuaumsilsuihuiasnansenudessuuiiaduls feil

1) madhguszmalnelugruznisdienanuinsgruianssuseaulan

nsfthgusndlneveslasendiseglugiusnalnnisienenunsgiuianssuszaulandiudsusy
ununmslnganguuuumsinsieulugssuunsianaiifienuasiage msdadfulasiaiiesnisudeduiiinnsg
wenduihlanlufiuiifewdnuandisuiimumiernedasiaiisfiuguiiannsasesiussuuinssussivana
Foghadugusssu newatndananndelidriusmlnsansndeulsmuoatiiunietiaussanmszdvlan
chummsﬁmﬁmmaLamﬁ’umﬂa%éwhaam’aadwL%aqﬁmam%uaamiﬁdauim (McVinnie et al., 2023) agslsAnu
mMsUgngiuszrianasguamnatuuiuniestuinadulssiuddny Tneamzluifvesnisdhdmineinsiens
assanumiendilunsuansoenidaussanmssringuusenns wataisasieunaudeuiuresiunuinis

Ingansyuuyszaumsallugssuuiidnuadiennnsgiusasdoyaegiaudugusssu
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2) msfiezuvasimusssuniseaniaenieludnuiiias
TuuSunvesdenuiiles (urban society) laSandviuiniidunalnfvuaianisiausssuniseanfiidaanie

' %

sUuuulmifjaiuyszavsnm nendnduliiAnmiudosnisianssuuuleuiafianinsasamaeifvesaussann
Blunanidrin (Nowak et al,, 2019) dsnalilafondsirssamuziduuianssudalasiaievesniseanddsnie
Tuiles nszdufiniy uiRanssudindnezduaiuaussaninesds urluvuefsafuiazfounsanaduves
Fanusssuiis adunadnsdsenahlugnnzanuniesdmadslanionnumanisiessnedaa aloaAuly
(Gustafsson et al,, 2017) lunguaudlesifoandayfunisyulsesrfumauglufunsiindeuiidudu

3) unumvesdendvialugusnalnnisieasuazveenisiidausau

dordviavhmiidunalnvdnlumsveiesveslesendinunsadieiuivesnisusngdaitdiauasnn
thiauadoyaaussanmussnuesoastsnyldesdeidos matufindeyaifeaisineuasnamaussdudeling
fdwsmmsnegnudasanmiduteyaiaiunsadeanslalusedudeny aonndosiuuurAndnudsusua
(quantified self) Suvilisrsmeissaauzuuvassanyadoyaiinsaaaeuls (Lupton, 2021) Tnedondnaluiiai
Jeilfduionndosdle uiviuihiluduniwesssuumsiusesnuimsdsauiisiuglinsiidusululetend
nanewdunszuiunsideulosianssumsniedisuiuiinisdearsidvaogisuuuuiy AeliAnnainnsuens
et nnunsBusuanuyBanssanmiiianaldaie

4) Sﬁn%‘wa%aeqﬂﬂamﬁ'ﬁmsLLazﬁuﬁa%’Né’mﬁnwajﬁmqﬁmu

yanaasszuazimanudslulsemalneyimiifidudissnisiudeusu (agent of change)
HunsTUINNMsa LU mgAnssuiidiatililefondlaifunsseniuluiniegunai msusngives
nauyarawatissatvayulilefendvminfiludaydnvaivesdndnvalfiunUssound swansddidouas
ANLANNTANILAATEIUAINS faUTInglu Figure 1. Gaazviounisuanieanvesinnielugiusdneninuesnis
UftRneldnssauBamini nmnssensuBsdydnuaifnanilugnsiasuiudeyaanmsudedulinanedu
yuyaTansssuguuuUln (new cultural capital) Auansfsnuanansaluniseuaunuesludsalngsruaie
(Bourdieu, 1986) dwalilafonddladufivsauuurady mnudvimididulaseasradsdydnual (symbolic
structure) AdnsziTounnmveundiunwveseyasussanin uazdeslestannyanadniussuuiunuinis
szaulanegadugusssy

ﬂiﬂﬂgmiﬂjé’faﬂa'n%yiﬁl,ﬁu’hﬁ’ummmﬂuﬁmﬂmSiamaﬁaﬁlﬁ@i’ﬁqa&ﬂugwuzﬁamimﬁaqmmwLﬂm
o 1ufer mnuiiduszuudadsanilideyadunalnlunsdassidounisiidauson msdoasguan waznns

Bududndnualvasdannyanalussivaissazediadussuy
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Figure 1. The manifestation of the body as a capacity for action through the functional workload
of the Wall Ball station at HYROX 2026.

Source: Naewna. (2026)

nsieuiisualaseaievainisiidiuauuazananealvasianssy
msszrydndnvalreananssunaneswadedndudesindunssuunguuuuionssudiesiaiu ludgnms

AnnwiilSsuiiisudslasaiisfiasviouanuuandnawes "assnzansiidiusin’ uas "szuunsdonudneninees

uywe lesmnwainvesiumnislutligtuldneliiAnfanssuiifidnwazianenags fausazsuuuuvimihiidu

szuumsaianunnenwaneeiy eluliiveunasinna JUuuuUsraunisel wasnisusenavassdnanunives

D27

A5 MiesgdludiuddadliiunsdanadsssuuvesianssuunazUssian seiliiessymunisves

U
a

leSondlugnuzanussaudislaseadne (structural convergence) MiaunsanauLasNzaI8da It nvDIRaNTIY

€

HununmssuuwuuduldesaditedAny rufifiFeuiieufiddysad
1. NINTFUANUNUNUAUNTHAIUTINBITTEEN
A9ns5uANUMUMIY (endurance activities) fseeglugiuzszuunisiidiusudidalosiussosmay

anuseiileavesnanduunundn nedadnualvesianssugnisnsiunrmamnsalunisinvivssansamues

svuuassTinemeldszovnafienuiu msfldusludnvariasieunssnyassnsasay (accumulation logic)

Falvinmuerfunuainane Wy wazauaunsalunmsdnnismdanuegsoiies Tufifdnisedeulmildnuy

Baiduuagyingn (inear and repetitive movement) duwalisndnyaivosidrsmyninogfunumumiunagnis

TurATTIEINTeINSARUl Fedonadunuidedydnvalidfnlumumuianssu (Stebbins, 2015) usoesls

A Tassasredsnandiianistenudnanimuessanelilufifivies Inedussuundsnuwuuselsindundn wag

aaveunutudeuvesanssanmenielududu wu amnuudusadessdenievinvenisiedeulnidaii

Fetodrinelassadilyihmihnddianseunisiuiaussonmeessenelifiedifivies wifanssuanununiuaed

AN URTsluA I TEaEAUA LB widwnnalniaunsoasviou Anen1NeIRIIN vasTenteludnyui
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wanwany deiduderinduddyiifansiusuaioneeuianuazsoseniions uauswenufeinisuanseen
Beanssonmidudoudduludsnugelmifsjaiiunnuanuaisvesdanuans

2. Aanssuuvudsinusiudssaunisaiannuime

A9N33UKUUAIRAYI19 (obstacle-based activities) WU Spartan Race %38 Tough Mudder aseagly
sUzsEUUUTEAUN1T] (experience system) fidananuliitueuwdunalnndnvesnsiidiuian Tnedndnual
yostanssugnasstshuanuansalunswdganumsniiliannsonanisalld inndmsinudssansam
Beszuuideaisinen msfidusimgnivuaiiunsndggUasiaiinainvatsuazuusdunug i Useine 1wy
mstutheluanmaulray Msihadaumnesssued vsemsudganinennaiiulsusiu

Tuddlassadrs Anssudnuaziaanmaiin aududuresszaunisal’ snnndianudeiileaie
mnudweamnndeulmifissetnaiiod Insnadndvesnisilduswilligniosinudiaviiniudlussduiung
vnAusHLASEIY (finishing) anunisaliivhnie Geasrsanunagifladeussaunisaiuazamnuddnidudiunis
veangy (Tink et al., 2020) usiognalsiniy ANuLUsEUIEIUSUN (contextual variability) 1w AAAATYR LR
Fumnestuluusiazauy vieenueindevesdsinnediudsulunuaniuiidnnu sldianssulseiniann
"asgiuna1y’ lunisiSeuifisunadns dwaunuldegafiomss demalifliarunsaaavunszuudoyalds
aussanmidarmnsiigduseiuanals nsfidauindesnshsieglugrugiumnnisBamanisel (event-based
recreation) Mifunsfigatnundmauazanamsssianzyana anniinislaunseeususiiussuunasia
aussanmilunwanauazssaasulduuuletend

3. NANTTUANTIONWRUUHENNAIUAUATHNBITEUY

ANIIUANTIANINLUUNENNETYU (hybrid fitness activities) Wi N1SHNLUUATOENANIBLUTLATNENTZAU
auudaussmugiuamumunuluaniulszneunisesnidniedanadis fsseglugiusssuuiiasiioumsiasy
Autgnssnsvesmsiandneninsisglunanefifegrsiidmnesunsiindondifllassaihauas nsuszidiuna
st ailes Fansfdninludnunedilddufosszaunisaitaasusvimiidunssuiunisazande
Aannsndisei ssuardfiennadniaukiusvuy N uienuudauss AvamunIu wazaussanIn
Gathiililunssuaumaiientu lulifvesdndnualfdrsmgnisnurueuidenguazarmannsalunsiamn
ogwinilesdadenlesiunlusimiveadumiendmdeiunnnsuazmsamuszozenilusnusiniouazesdnug

I v <

(Planidin, 2022) aglshmuudionssunguiasfianuduuddunsiaundnenimanizyanauafinuundssau

= A ] 1Y

Jaymiseanisviauinsgiunaislunisudsdungafesindulusedvainademalinisuanioanideaussanindngn

U

o v ' N

Srtnegfedluiiuiiduyanaviomuaudurunadniinnan sdeulesdeyaifadflussdumaruogauiaiedsdo
Hudedrinddyivilinadwsvesnsfindoxliiausauusdsuduumadinuii 3suisuiunsuual fogns
Faudlofisuiuszuunmsiansdeyavesladond

4. sunisvaslavandluszuuianssusuadie

idefiarsanidslaseaiig ladendmsseglupuzanussoudsasaiiwemssnsAanssusiuads faunsa
nenuausellesesAanssumLIIY mnudiduresUssaunsaianAanssuiBguassa uazanudusyuy
YpafansIIaNTIIAWLUURANNATY Wveiunelfiteuluve swnsgudentuialan (Ferandez-Navarrete
et al,, 2025) namde lufdvesnisiidiusau leFendlauasuunumvesitrsimangindouvsofualom
Uszaunsal lugduansdnenmaneldszuunsidieuiiouiifienuiiomsigegn Inenadnsvesnisiidiusngn

wandudeyaaussanmiSeudieuldlussdivaina Jsaenndesiuinusssunsianadaunaludnusiuady
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Tufifvessndnual leSonddmnanssanmmangliinaneilu avwaina vesnsdeansinu lnaideules
nsfindou nsudedu uaznsiamaddedudussuuiier dwaliianssu dalfduiesiuiivesussaunsal
dauyana uivmiiidulasaiwesnsdassdoudnenmuyuslussivlasiaiedsausamadoegsauysal
(Brandt et al,, 2025) lofondFafssanuziduszuufunuinisiiduindeusnedeya (data-driven recreation
system) flanunsaaniuanpsgiulmilunsieudisudnenwresyudinumsuuny Tausss wardseny viili
nsideulmseneissanuzfunalondnlumssdauasdomsunmedsnuneli ssuutununmsswasioesng
winss afrsmnumnelmilidumaadeulmimeluguzieiesdeuszmadmmunazaiamumadsanlulanga

£ '

VOURVNIEANT

nsasuruvasiununsludsausausile

nsdaasgsinainmaiununislutagdumeliiiuszvumsivdsuiuidudeuninniniianig
Wasuulasguuuumenenm mnuidunsdamshumiuiiivesssnmeuazAanssumeanelmlmelilassain
Fspusaafvesrauduszuy iesesiuanudesmuanseonidsanssanminianududoutuluanissud 21
vunaiTinuuuilosis Wannnsdsnanthlugnistuiunssnenisiiduimannisquaguamsssutiaen
lugspuuiinanunisfidaudan mautsdu wasmsianadidetudulassaiiaien melinsgiludnd §iouiaj
oSunnszUIuNIdessuuithlugnisnesuves "Tunuinsideaussanin’ feanivunnnuduiussuuuulng
sewhesane doya uasdndnual suifmaBeusiuiid syl

1. 3nnseeniaineluszaudangnislidiusiu@eansisae

melfszuutunuinissaiu maseniidsniegniisnlugusiusiaduyanaisniulumeléiuin
vidomudulawioimunenisguamanzau Tneflusagdlandnegiinstlesiulsauaznisinwaninzsanels
auna agnalsimu natnludagtulddanshonssumamelidsseglugrussraunmsalasisusidenlosilaen

diueseviedsauegiadusyuu dwalinisiedoulmsmediladuiisaiainsdiui mnudnanadumnnisal

Aaa o =

MeFPuNAeINIINTTU3 MsBudu uaznsidiurinangdundluiuinieninuasiunadva Jansideuniy

o '

fsnanduiuslasasaiunisvenesvesianssumavutazAanssuidanmsaidsensedungdnssuduyanallg
ﬁuﬁmaﬂmiﬂﬁmgﬁ’a (space of visibility) @auluszdudsau Aanssumanievimdhiidunalnvdnvesnisaing
AwdTUS Ms3uisan uaznsBudusausinudszaunisaliignuustulussduanany uennil nsdoansriude
fdviadailinmsiadeulmsenieannsagniuiin dieven waginiuililfegwieiiles dwalvinisiidrusond
é’ﬂwmzLf]um?aﬂjwmmﬂwmiﬁﬁaagjLLUUT,mmﬁm (Lupton, 2021) Fdluu3uvil Aanssuethslofendsdlniu
Wiganfinsudedu mnusanUuaazdunalnvesnisusznmasinuivasunumenewduyanalinatedu
AANTINYRIdIAN NsTdwTindsissanusiunszuiunsndnnunnedseu (social capital) Hrunisusingdalu
wnsaiflasumssusesandsan Fadudeulvddyuesnsaiismnuianfuduniuaznsiisaludenusu
GRELERNINIOEK

2. 3nnsiidausaugnisudetunaznisinug

nswdsusiniluiifdaunfensiadouanassnzueanstidiusamily lugssuunmsianadsaussonmid
Anuduszuvas Feaziounisivdsunlasesedonludsnuswaied iauddyfudsdiauisadenuuas
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anulassainsnansiidnssidoumsiidusnuazinununnsgiuanudidefiienulusdauaznsaaeuls doya
FeaussnnIn 917 an seeemna wasdsEAvnmmneaisinen Sananeiluiunuvesnuiideasldlussduana
uazenszduUszaunsalduyanalugnszuiunsisuiisuifessuuiidalenaliyanaUssiiudnonmusanuies
aeldinasinasgiuieatuegradugussse Snis szuumsinadnanidsdmalnenseionisuudsusuuuy
nsindeunarnawiouivesdniniifesaenndasiuitiadssanslumaussdu sgndlsfinu ssuunistana
fidunadonailugussnadudassads (structural pressure) Aivinlvigaaivesnisdidiusaugnrnundae
1R UdsiiavnnniemaunIsvessraunsaidiuynaa Jaiieifunmazieuiidaauresnisiudeun
tununmslugssuuiiumnmsiituindewsnedoyasesauysal

3. 9INA9NITUHBEUAINGN15UANBBNITIANTIANN

ulwirmiFosguamluuiundadndajatiunisaddifannyiumeund Tignaeslugnisumeandnenin

geaavesseneluviuniunuinisiwarley dwalinmsiedeulmsaniemseglugiugnisianteeni@isaussann

Y

Afeamnedadsny Inodsrneimihfidudenardunisdossaiuannsa e uazauysiuvestaian
yanalufiufiasisae (Vilarroel Lopez et al,, 2025) Mswasuruiildanuuinisusudewvasguamain
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Abstract

This study aimed to develop a physical health behavior model for working-age adults in
Kanchanaburi Province through sports science innovation and to examine the effects of the developed
program on physical fitness. The research employed a quasi-experimental design using a One-Group
Pretest-Posttest Design. In Phase 1; 400 working-age adults were surveyed to investigate factors
influencing health behaviors. In Phase 2; 30 participants exhibiting high levels of sedentary behavior were
purposively selected for the experimental program. The participants consisted of 16 males and 14
females, with a mean age of 38.47 years. Research instruments included a physical health behavior
questionnaire and three standardized physical fitness tests: the 3-Minute Step Test, Sit and Reach Test,
and Push-up Test. The developed program, termed the Low-Frequency High-Efficiency Combined Training
(LFHE-CT) Model, represents a process-based innovation designed for sedentary working-age adults. The
program was conducted for 8 weeks, twice per week, with each session lasting 90 minutes. The findings
indicated that perceived benefits of exercise were high, while major barriers included fatigue after work
and time constraints. After completing the 8-week program, participants demonstrated statistically
significant improvements (p<.05) in cardiorespiratory endurance, flexibility, and muscular endurance. In
addition, the developed model was disseminated to three organizations in Kanchanaburi Province for
practical implementation at the organizational level. The results suggest that a low-frequency, but high-
intensity training model can effectively improve physical fitness among working-age adults with time

limitations.

Keywords: Physical health behavior, Sports science innovation, Physical fitness, Working-age adults
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4) A9n334 (Type) Combine Training (Strength+HIIT+Mobility)
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1. NM5USH UL UNASNSANTTANINNINIENBUKAENFINITNARDT NUINAN5UASURUAIRTUBDEN
fidudAgyneadnlunndudsfivhnisda laun anuvumuvesssuulvaieuladin aruengu anuudasaes

nauLile LazAMNNUNUYDINAILLD (p < .05) Avkanslun1s1ei 1

Table 1. Comparison of physical fithess before and after the intervention (Paired t-test)

Pre-test Post-test
Outcome Measures t-value p-value
(Mean £ SD) (Mean % SD)

Cardiovascular endurance 85.3 + 10.2 78.1 +9.5 t =527 p<.05*
(3-Minute Step Test, HR/Min)
Flexibility 185+ 4.3 227+ 4.6 t=6.01 p<.05*
(Sit and Reach, cm)
Muscular strength and Endurance 224 + 5.1 27.6 £ 5.4 t =588 p <.05*

(Push-up test, repetitions/min)

2. MAATIERNsTuingAnTsun1seniainieveInguiteg1eisyininy wui1 nmssuivselevivenis

sanMasmelAadvgian Tuvaeiinisfuiguassasdoniseaninaenediaadesiian daandlunisedn 2
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Table 2. Analysis of exercise behavior perception among working-age participants

Exercise Behavior Perception Mean SD
- Perceived benefits of exercise 3.82 0.65
- Self-Efficacy 3.45 0.68
- Interpersonal Influence 3.27 0.71
- Situational Influence 3.11 0.66
-Perceived barriers to exercise 291 0.72
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Table 3. Analysis of factors affecting exercise behaviour among working-age participants

Factors Affecting Exercise Behavior Mean SD

1. Fatigue after work 3.77 1.21

2. Lack of time 3.72 1.19

3. Lack of exercise facilities 3.59 1.27
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Abstract

This study employed a randomized controlled trial design to investigate and compare the effects
of a martial arts-based rhythmic exercise program on predicted VO,max and body fat percentage in
overweight university students. The participants consisted of 40 male Sports Science students aged 18-22
years from Chandrakasem Rajabhat University, who were selected using purposive sampling based on
overweight criteria. The participants were matched according to their pre-test predicted VO,max values and
then randomly assigned to either the experimental group (n = 20) or the control group (n = 20). The
experimental group participated in the martial arts-based rhythmic exercise program three times per week,
with each session lasting 60-70 minutes, for eight weeks, while the control group maintained their normal
daily activities without any additional exercise program. Data were collected using the Astrand-Ryhming
cycle ergometer test and Bioelectrical Impedance Analysis. Data were analyzed using two-way repeated
measures ANOVA, and pairwise comparisons were performed using the Bonferroni post hoc test. The level
of statistical significance was set at p < .05. The results indicated that after the 8-week training program, the
experimental group showed an increase in predicted VO,max from 31.59 + 6.09 mL-kg-1:-min-1 (95 %
Cl: 28.75-34.44) to0 35.29 + 5.91 mL-kg-1-min-1 (95% Cl: 32.48-38.09). Meanwhile, body fat percentage
decreased from 28.72 + 4.63% (95% Cl: 26.61-30.82) to 24.86 + 4.06% (95% Cl: 22.85-26.87). In contrast,
the control group showed only minimal changes. The predicted VO,max slightly changed from 31.33 + 6.46
mL-kg-1-min-1 (95% Cl: 28.49-34.17) to 31.18 + 6.44 ml-kg-1-min-1 (95% Cl: 28.38-33.98), while body fat
percentage slightly increased from 27.96 + 4.66% (95% Cl: 25.86-30.07) to 28.02 + 4.77% (95% Cl: 26.02-
30.03).The two-way repeated measures ANOVA indicated that predicted VO,max did not differ significantly
between the experimental and control groups (F = 1.25, p = .27, N?p = .03). However, a significant main
effect of time was observed (F = 55.36, p < .001, N?p = .59), as well as a significant interaction effect

between group and time (F = 65.35, p < .001, N?p = .63). Similarly, no significant difference between groups

Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 41



¢

*Y’Journal of Sports Science 15815 IMEIAIANITNITANIUAL U?ﬂﬂifllﬂ?/ﬁ’lw nm/z/mwmayﬁ?mgumz]i “nAlng

and Health Innovation
Uil 5 avuit 3 (nsnQAst - fugeu 2569)

was found for body fat percentage (F = 0.74, p = .40, N?p = .02). Nevertheless, a significant effect of time
(F = 35.72, p < .001, N%p = .49) and a significant group x time interaction (F = 38.06, p < .001, N%p = .50)
were detected. These findings indicate that the changes in predicted VO,max and body fat percentage
differed between groups, with the experimental group showing greater improvement in predicted VO,max
and a greater reduction in body fat percentage compared with the control group.

In conclusion, the martial arts—based rhythmic exercise program was effective in improving
predicted VO,max and reducing body fat percentage, suggesting that this training approach may serve as an

effective exercise program for enhancing physical fitness among university students.

Keywords: Martial arts-based rhythmic exercise, Predicted VO,max, Body fat percentage, University students
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ﬂ’]iLWiJGUU“UENWUHQJ’JaﬂWEJ LLauumuﬂmmﬂummmu G?N‘Wi](ﬂﬂiillW?aWu?NNaﬂiu‘Vl‘UI@EJG]inEJSSUUﬂ’]TVI’NWu
Melusieny lnglanraussnnImmmen1enuANeanuuesssuumelalarlnalion uagesrnlsenausin1eds

a

Judaiiinanuanysaimeassinend i “z:ummaammnmmuﬂﬂﬂm

)

o

anuasalunsldoandiaugaan (VO,max) Sodushudmeaisinenidfyuesaussanmaneiny
meanuvessruumelasalvaiow iesnddissans anmsiaulsranusussrinszuumels svuu
Tnadouladin uavszuunanie Tunisuanasu-sudwondauludsdiuing 4 vassnameieilUldlunisadne
wisnuvazUrARanssy vaeiiesidusdluiulusisnig (Body fat percentage) Jususdesdussneusnesmei
Fuituslaonssfuameunueddu Tnglunguiiiamedmiindaufunnsgu danoauduiusluday vo,max
ez Wosigudludulusienie (American College of Sports Medicine, 2021) Fansavanveadoideluilusane
Tussdugdliifissusidsmaroguiuasnmaiedoulmussiumeniitiy wifienadmatenisvhaumesszuuiilauas
Tadeusnie Wevsinadodeluiulusesneiuty masmelassuesdudumulude vildsrsmed edd
nduazeendauinniuluszrinsmsnasulmviensyhianssumanieg wenani msﬁmaéwmaﬁqﬁuma

ibiialadewhaunininniuiieguiadenluidesilewene 4 vessameliiiemefiuaiusienisvedss uum
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naney dnaliin1szn1svinauressruulanasasalden (cardiovascular load) LANTU d9Walit VO,max anas
Nitlaanndodnu Prado et al. (2024) M19189UNAUTTONINNNNBAUANLDANUTDITE VUM Tanaz I nalioud

o o a

anadluiesulinnuduiusedlivdAydunisazanvesluiudiuiuwasnneiunvedduiaund (Metabolic

v
~

syndrome) @sluiiilesdsnaliinn VO,max anasviniu uidafiuanndesiensiialsalifnredesdussezenin
f8 uaraenAdpefuN1IANEIT8Y Huang et al. (2025) inanimgdnssuiesdsdenaliinnisazayloduly
iﬂﬁﬂﬂﬂLﬁuﬁuastﬁﬁﬂﬁﬁm %aLﬂuqﬂaﬁﬂﬁwﬁig&iaﬂﬁﬁ’mmamﬁamwmanﬂamLLax'ﬁﬂa Taeuaa1nA13ANYIE
Pidiuinsldsuuueenddmeivnzandutadondnlunisuivusadeidudluilusenelimnsauias
leSuadns Vo,max lundeuiuldeehaiiuszavanm sy msimunaussanmmemelutndnidangiming
\Ausedndusdosendoguuvunisesnidanieisumzianzas eaniesidudluiulusisnie mugluiunis
uasa VO,max figatusgraiugussau

Hagtulunsuiudsunginssumameesissu Iiinswamuinnssunmsoonidsmeguuuulnid
yatuanuaulakardusednSamaiuaiu Aeniseenimainmeniefadenisdesiudilseneuimig (Martial
Arts-Based Rhythmic Exercise) Faiflufianssuiinaunauinuznisiae n3sios waznisiadouluidesn-Suveq
Aauzmssoduuusing o iuiameausiogiseiiios suuuumsindsnandadumsesnddsmefidaumin
5eAUUIUNAT9D9ge (Moderate-to-Vigorous Intensity) anunsafiunsldndsanu (Energy expenditure) NITAUNT
USusvessyuuimilauasvaoniden uazdmald VO,max Wity sasiotudisandesidudluiulusianield
pe190Us2dn5 1% (American College of Sports Medicine, 2021) @onAaasiu Babi¢ et al. (2023) ‘ﬁl‘iz‘uqdﬂ
ﬁﬁmiiﬂué’ﬂwmzﬁdmaﬁﬁmmimauaummaa‘%ﬁmﬂuisﬁuqq Fadmarsoszuumranyuaznsivadeuladio
ogadugusssuannnitnisesnidsmeguuuudy daliieausdsarenisanodidudluiilusismelimnga
Wiy usdade e VO,max %ﬂLﬂuﬁaﬂqs?jyﬁwﬁ’zymmqmmwiusz&stm (Liu & Danaa, 2025) uonanusIe

[

udnuaeiimaadeulmmeriimdaUznisdoguauising q Afunisinnuresnauiledalngnisaniera

De =D

fumnuaynauuIndzauss Sufudnvarveanaadeulmieideuasiinuminsydulunadgesade
son1sia VO,max wazaaiUedidudluiulusnante n1sesnidsnmeguuuulmiddaduumeivhalouas
winnganlunisysladndnwiifinrzdmdndufuliiianisufuddsunginssunisnie e lugniswamun

VO,max wazanleaiidunluiulusisnelaedredsdu

a

’fJEJ’NVLiﬂGI’WZLI INANTNUNIUITTUNTTUNUI mm%mu’lmj &3]

jdunisfnwinavesniseanidaniely
UsgnnshlunFonguinfwndundn deoraliannsoasvioudnunziamzueanguiinfnuiuminerdeiinnig
dwiniAuldognedniay iesannguuszansdnaniisuuuunmssiduiniuandeenly Taslamzngnssu
(oot awazguuvunislddinluniunvesuminedoiidamase VO,max way wWesidudlusulussniely

nuauzianiy Ay Msvenuideiduivdnulunguindnwinmiverdeniinnzsdmindulasnns Jadu

[

JoINNRANALY @

rensimansanylldszendldlidenndesiuusundmnanifegiuningay

o
o [

faunsAnwiaielisjmseasunavesnsesnidnielasldfatznsdedussneududameinasiing
siorwanunsalunisldeandiaugeagrainmssinne (Predicted VO,max) wazosidudlasilungsamenuiil
iy meldilednnsmnaesuuumuny Weaimdngudnssdnsdmiunisussandldluuiunuminede
Tnefinguszasdiflefnwinaziusuifisunaveanisesnddaniemedatznisdesiudiusznoudme e
Predicted VO,max uazosifudlugulusnglutn@nuiifinnedminduiusewihandguvasouaznguaiua

wazAIAuNRAgIUIINIEuaINIHN 8 dUAM nqunnaesaziian Predicted VO,max Windu wazilosiduslasiuly
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TNNMLARANINNIINGUAIUAN TneAINIenUUJauTUSTEnINngukazta (Group x Time interaction) 9&714il
dedAgmneada wethludusumsseidmsiauwguamlunnzeuiiiihwdniiu wenant dwisananudss
yoslsaiFesimnesdesiunizdiu wu lsaiilawasiuvmi Judunaddeaunmlnesinvesifiuminiiy lned

o

ASBUBLIANNNTINEY Matl

Independent Variable Dependent Variable

Experimental Group ‘.‘ Expectation: Increase

Martial Arts-Based Rhythmic Cardiorespiratory Endurance

Exercise Program - Predicted VO;max
Training 8 Week, 3 times/week

Control Group W Expectation: Decrease

Routine Activities Body Composition

No Special Exercise

- Body Fat Percentage

Figure 1. Research conceptual Framework

ad o

A5AHUNTSIVY

Useuns

N

Useunsilglunisisensell e UnAnwwne @1un3¥3Ne1mansn1sANT AMEINYIAENSUMNINGNSYSY

'
[ a

NAumsne N 1-4 Namzdewseululnisfine 1/2568 41u7u 694 Ay

NEUAIDEN9

nguiangaildluniseduindnwive avininermansnisfinn engsgning 18-22 U Aiflane
dminiiununasidmivdssensiels Tnedduianiedus 23.0 Alansusemsanunsiuly 91an1s
UsvandustusSuaiasoraatasiiunsudduduibou sndudansesmmnas delduannsdmdenuuy
\aN1£431243 (Purposive sampling) V14 Q’?%’ULﬁ'aﬂﬁnmmwwmwmmLﬁamuquéf’aLLUSLLmﬂ%’auﬁ’ma%'s’“mm
Tnoanzdatodossouiiounazsyiugesluvlunand siid wasodasnmsmrnanyuay nsavautlusian 1e
Feendwmansynuserufissmswenisiaesidudlusiulusisnie uwag Predicted VO,max

dmTunNIsAmuUATUIANgRI8E19 338 wIMAIElUTUATY G*Power 1383HU 3.1 lagnviuasEay

'
o aad

HodAgyn9adan .05 uagldaauindndna (Effect size) ¥93 Cohen’s d AU 1.08 F38199991NKANITNAGDU
VO,max NMeNaInIsHAn mmmaamLﬂmmawmﬂLmumﬁm‘iﬂammmmu 391 (Tantiwiboonchai et al., 2017)

amaiﬁlmmﬂﬂqmmasmﬂqm3 20 AU iaummm 40 AU

o

wenanil I3Telanmuad1g1uan1snaaey (Power of test) Lifisedu 0.95 iileanlanianisiinAiy

AR1ALAERUUTELANT 2 (Type Il Error) Ineimuaniugluiusedutiddgyeadnn .05 Sdamalinmsauiauuin

o

nauegellimuiimeNIenIINUAILANF1IYRIUsEAE N IUTUNSUN1sRRnAd I lAeg 1l T d Ay g
atf wenINUURADASTEZIAINIIALINITEASI nqudiegsaaInaulidisnlnuagsunismagauasy

AUTIUIUBAESEEAIUA tngliin1saausia1nn1539e (No attrition)

va v

ﬂ']EJ‘Iﬂaﬂﬂ’ﬁﬂﬂLaaﬂﬂaSJG]’JL”JEJNﬂSUGHZJ‘\]WU’J‘ULLa’J HAdevinnIsnageunouni1sinlag Uselliu Predicted

U

VO,max MNNIINAZFBY Astrand-Rhyming Test mﬂuummamaaumw@LwaLL‘U@ﬂqumaﬂﬂﬂﬁﬁisﬁuammmw
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flndiAsaiy nauag 20 AU LEINNITAUNIINGUNARDILALNGUATUANAILAITTURAIN Uaziualvingunaaes
lasunisiinniseanmaniemefalznisdesiuiiusenoudme dwunguemuaulimiiuiisnuunawazliladn
SwRanssuvEelusunsunseenidsnedifiterivun
Wneein1sANLEBNLN39UuN15398 (Inclusion criteria)
1. 1 Huin@nwivne avisingrimaninisinn uninerdessdgiunsiney famsdeuSeu ne
Soudl 1 Umsiine 2568
2. foyeglurig 18-22 U
3. fanvimdnAunanasidmdudssnnsedelaeiian BMI > 23.0 Alanfudenisiawns
4. lsifionsuinduresssuunduieuaznizgnitoradsnasionisiin gy dewi 1 axlnn wionds
meluszozg 3 Weunewsunimeass
5. afasladnunsisouazannsadnslusunsuflinldmuszesaiiirmue
LNEU9IN1SANLEBNBaNANNTSIRY (Exclusion criteria)
1. AansuinduseninemsiindivilildanunsadisnlsunsafindeldegrsUasnde
2. h9alusunsuilintiosnin 80% vessauadsimun (dhsauiesndn 20 afa 91n 24 afy)

3. YBOBUMIINNNTHUITIUNTIVETUTENININSANN

insesilafliluauide

1. Wsunsumseenmaamese@ausmsdesiususznoudame (unsinfinausayivneindavy
1300 1 welne AT wazviinissnugiu Wituieneaundegadeiies ienseuszuumelauay
Inadeulafineugfumahaureandunilensanme Tasdnvagnmaedoulmusznaudasmsun e nstlan
wazMsiAdeuTanefievng

Tusunsunseenfidsmentsoandu 2 sees WWud svosil 1 @Uawid 1-0) dadunsFeudvinuefugu
PawMITTNIaNSWY uazn1sdeulmnudneaued diussesd 2 (FUnVil 5-8) e Power training 3 7
fsrazaniln 5.44 Ui gﬂmefl,ﬁuﬁms}zﬂ'ﬁsmLLa3mﬁﬂsﬂmmﬂixﬂauﬁdmsﬁﬁu%’ausﬁu laun Jab, Jump jab,
Uppercut, Cross LaYN1TII00ENa T (Running back) Fadunisiiusziuamuniinueinisindeulns (Increased
Movement Intensity)

msfinluusazadaldinaszun 60-70 Wil Yseneudae mseusdusnse nmstneulusunsudalsns
dostuiszneudmne warn1sganiil Inefidainssrisfinadsay 1 11 Tsunsudnfumsfinguanias 3
pds deifloadusrozinn 8 dUnii Inef3defimanuauaumdnuosnisiniagldudnns Progressive Overload

o

(American College of Sports Medicine, 2021) Fauvalu 2 svoy Ao ludUa i 1-4 Fvuaanundnlinseeu

U1unang (Moderate Intensity) Uszaneu 64-76% 189 HRmax LLazizﬁummiﬁﬂmﬁaa (RPE) aaﬁszm 12-13 uay

Tuduniiil 5-8 depaseauanuniniugiug iy wibauszauanuninenizludiuues Session 8 (Power

] o o

Training 3) iligseauniin (Vigorous Intensity) fiUszann 77-93% ve9 HRmax LLazizﬁummﬁﬁﬂmﬁaa (RPE)
0gjiv1e 14-16 Inefinisiiuguashetadesiadnsinisiiuvesila (Heart Rate Monitor) mugfunsussidiuanms
TansFuianumiinueansesnindaneuuy Borg (Borg Scale 6-20) napnseezlIaINITHN
ﬁgqﬁﬂfcjuﬁqa&mﬁqmeﬁLﬁuﬁaﬂsiumﬁaaﬂﬁwé’qmEm'mUnﬁmaamﬁmmﬁdmalﬁlﬁm’fﬁaumnt,mumﬁ
sonfdsmeniflasaafiudiuenieanianssunisiGeu Wemuauiadounsndeudienatinaeaussnnmma

neguANNaasalunisideanaugaauaresiusenauvedseny
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wennil fIdelainlusunsumstiniawvuluasivaeuanuiismsadaion lnglddvilnnuaenndes

Y944ilav (Content Validity Index) K1un15HTUNMNETLINIYTILU 3 vinu wuddAisiauaenndeses

Won Wiy 1.00 wansinlusknsuiianuaanmdadsaznzaudvsuinluldluniside

Table 1. Martial Arts-Based Rhythmic Exercise Training Program (8 Weeks)

No. Session Actions Duration Rest Notes

0  Warm-up Dynamic stretching, light jogging, arm 5 min - All weeks
swings, hip rotation

1 Warm-up Combo  Jab, Cross, Uppercut, Front knee, Hip roll, 7.58 min 1 min Al weeks
Front kick, Side kick, Roundhouse kick

2 Combat 1 Jab, Cross, Step front knee, Lunge 4.43 min 1 min  All weeks

3 Power Training 1  Body hook, Hook, Jab, Uppercut, jumping 5.18 min I min Al weeks
jack, Traveling jab

4 Combat 2 Jab, Cross, Uppercut, Hip roll, Axe kick, 6.42 min 1 min  All weeks
Roundhouse knee, Side kick, Karate punch

5 Power Training 2 Jab, Cross, Hook, Vertical jump, Knife strike 6.20 min 1 min  All weeks

6 Combat 3 Front kick, Lunge, Tap-in, Ginga step 4.38 min 1 min Al weeks

7 Muay Thai Running knee, Knee, Jab, Cross, Descending 4.48 min 1 min  All weeks
elbow, Jump knee, Downward punch

8  Power Training 3 Jab, Jump jab, Uppercut, Cross, Running 5.44 min 1 min Weeks
back 5-8 only

9  Cool-down Static stretching, breathing exercises 10 min - All weeks

The martial arts-based rhythmic exercise program was conducted for 8 weeks, three sessions per week.

Each session consisted of warm-up, martial arts movement sequences synchronized with music, and cool-

down. During Weeks 5-8, training volume was progressively increased by adding an additional power train-

ing segment. Total session duration was approximately 60 minutes during Weeks 1-4 and approximately

65-70 minutes during Weeks 5-8, including rest intervals.

2. WuunaaauAua1Nsatun1sldeandiauganannnisvinung (Predicted VO,max) 1435 Astrand-

Ryhming cycle ergometer test tngliidnsunisnageutudnseuinaudunan 6 wififiaauds 50-55 sousie

Wl Jufindnsinisiiuialaynud wazidiadnsiniswuialaaieuss wiiil 5 uaz 6 (Steady state) Tuguen

anuanansatunsldosndiaugianannmsiuie ntusumedmaumueguazuUasduniie mikg' min
(Sports Authority of Thailand, 2000)

3. nsnaaautlasidudlusiulusianie 19asa93iAs12ve9AUsENaUT19N18A 8351153 LA AL

aunulnil (Bioelectrical Impedance Analysis)

4. gunsalindnsinswuresitlakuuaisninen
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5. 1105313503 AMUNINYBIN1580NNANEIN18KUY Borg (Borg Rating of Perceived Exertion Scale;
Borg 6-20)

nsiiusIuTIndaya

1. @y mdnnis winfn neuf wazeuideiifndestunisesniidsmeefalznistesiuiseney
Famz vo,max uaziesidudlusiulusumenitelfidunumdlunsimuaguuulusunsumsiinuaesud sitldlu
MIANY

2. dovilusunsumsoenmasmediesfauznsdestuiiusznoudamey waztiauesefidoivgysiu
Anenmaninsiiuaznseaniidne 1wl 3 v densedeuauiismsadaiiom (Content Validity)

3. fudun1sias sudaud gunsaldmsunisin wazia3 aadledusunaaeu Astrand-Ryhming cycle
ergometer test W Bioelectrical Impedance Analysis linfouldemunmnnsgiu ngldaniuil womaaouna
Ienmaninisivn Gu 9 ey 36 wninendessgTunsiney

4. FuasingUszasd Tuneumside svznm wareandeavesianssunsiin Tufedemsse Yeiuay
Unendglvinguimegimsu uagliliniuannuluwuunansmnudugeuid1sunside lnegidisiannsanaust
nmsidelsvnidlelaslifinanseyule 9

5. fflunsvageu Predicted VO,max waziadidudlatulusiamenounisiin uaziitelinisnanduys
puflerunfiswsuaranaunmaedeuandulswsndeu §idlddtunismuamnasgilumsmegoy dail

5.1 Msfinaoulasin3eus (Rest & Preparation) ndusiegnslasumuugtiliindousg e
laitfondn 8 Hluseuiunaaey vanidsamssenidameegmiinegistes 12 Hlusroutriunsusziiu sads
samsuslneedosiufifuoaneseduazadunuinneunimeaey 24 Falu wieldlidssansznudedngnsuiu
yauiiladdldlunsussidiu Predicted VO, max

5.2 tialun1snaaeu (Time of Day) g3deaniunsvaaeuiuusiuginianseiu wilunis
VAR UioUNITHNLaEAINTHN 8 dU9t Fieseninaaal 08.00 - 11.00 w.

5.3 mMamuAusEUtaglnguINg (Hydration & Nutrition) nauseendlésumuuzilialy
Uinaunfiftelsenisegluaniiziifiseauihung Inevandssnshudlusfinamnniuiinoudunsia uay
vandsimssulsmuemsiientnesnsties 4 Hilusteudhiunsmeaey Welilidmanszuseavesidudlatu
Tusnaneuay Predicted VO,max

6. usnguineg1wneIiug uasduingngunaasiildiulusunsumsesnidsmefefauznstiosiudy
Uszneudwng uaznguaiuny lnengquneaesiifiunisindussezioa 8 dUavi duaviaz 3 Ads (Tudun$ TUNS
wazduang) MiaaUszana 60-70 wildends saiavun 24 adh Tnemaonsresnansfinazegneldinismunsuay

Va o

mLLammUaamﬁaaé1&1ﬂé’%ﬂmﬂmw MNNENMBg1ala M RAUNATENINNITEN 19U Wawmdleaiull @nasvae

Y

ponfdsne ve RPE guiiunasiifiiue) vie Tormsniiila §iduaslivgansindiufl drunduaugulailsidn
sulUsunsuRnfInaMLazAEuAINITUAILUNG
7. \dloasu 8 &Uni Auflun1smagdeu Predicted VO,max wazesidudlausiulusianiendnisiln 8 dUani
8. ATIVERUANNANYINVOITBY kAT UG NTIATIEiNaINSaDA el suisunaruwansnaniely

NANLAETENINNAUAN IR UTEaIAnTIY
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nsiasedeya
1. Ansevideyamilulaglinuade () wardudoavunnsgiu (5.0)
2. NedoUALADAAZ B3 UR Y (Baseline Homogeneity) vasAduiuaanie (BMI) FEMINNGUNARDIAY
nauAIuANnouNsin lngldadia Independent Samples t-test
3, MAgoUANILYTUTILE LU IS (Two-way Repeated Measures ANOVA) Lﬁammaawﬁﬁuﬁuﬁ
Teni9IENMIRNAUTEEZIAINTAN wazlUTeuULTEUANLANAINS18AAI8T5 Bonferroni ¥adfauUs Predicted
VO,max wazilefidudludulusunmelaefvuadeddgmsadadsedu 05 Haiidelsvhnisnaae utonnas
ek sl
3.1 ayaounsuanuasesteyatuldsund wuiedissansnisuanuasundvessiauds
Predicted VO,max wuA1a113LU0g 581714 -0.252 4 0.226 Uagaulaeag5ening -0.517 §1 0.003 dmsu
Wesdudluiulusamenumanutogssning 0.395 f1 0.805 uazauldsegsening 0.471 f 1.497 Fauanady
foyainisuanuasuuulésnd (Mduuszansazsuuumasgiuvesnnt Serdesnin 3 uazAduszansazuun
WnsgIuvesAlasiosndt 10 uansirdeyaiinsuanuasiuulasng
3.2 avdeuATisnfuvesr s lnesiiusuifiugeadf Box's Test of Equality of
Covariance Matrices Wu11A1#1U5 Predicted VO,max (Box’s M = 6.567, F = 2.064, p = .103) Lazauls
wWosifudlusiulusisnie (Box’s M = 6.749, F = 2.121, p =.095) W 2 nauiauwUsUsINTINuansneiy
3.3 ATI9AEUANINLUTUTINTBIAUAA LA R DU EAAR Levene's Test of Equality of Error
Variances Wui1#a1Us Predicted VO,max dandadAgyn1sadflugianoun1sidayindu 850 wazuainisin
Wiy 749 dhusuusilesidudludulusiene Sadedrdgmeataludasneunisiawiniy 936 wasudanisin
Wity 501 eAntamuniAnannndn .05 uansindaruudsusiuvesnanuaatniadourdeus undanisaaedlsl

wANFNIAUSENINNGN denndasnutennaslosuresadanislives

NAN1599Y

£

1. foyaluvesnguinegisuin nguneaes (n = 20) Siradsuazdulonuuinnsguvedeny i
duge uarAviluIaniey Wity 20.06 + 1.27 T, 74.14 + 8.67 Alandy, 177.13 + 4.99 l9uflunT uag 30.12+2.77
Alansusionisaums auddy vaugiinguaug (n = 20) fdnedsuazdudsauunnnsguvesey it
dugs uavavilananie Wiy 20.60 + 1.76 U, 76.67 + 5.26 flan3y, 176.86 + 6.56 lwuflunT uay 28.78+1.88
Alansurens1uuns AINAIAU uaﬂamﬁéﬁﬁdé’maw@mmmﬂﬁhwaqm BMI naunsilnseaiia Independent
Samples t-test Lﬁam5'3'«Jaaummaamﬁ”awamduﬁaadw (Baseline Homogeneity) wuanlufinanuuanangiu

o w

DYNLTYEAYNNEDA (p > .05) AIR1517 2 (Table 2)
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Table 2. General information about the participants in a research study

Experimental group Control group

General information (n=20) (n=20) t p
X S.D. X S.D.

Age (years) 20.06 1.27 20.60 1.76 - -

Weight (kg) 74.14 8.67 76.67 5.26 - -

Height (cm) 177.13 4.99 176.86 6.56 - -

BMI (kg/mz) 30.12 2.77 28.78 1.88 1.67 0.10

2. uamAATgianady Lardudsnuunnsgiu wazdasenudesiu 95% wuiideunisilnnguvaass
waznguenuauiiriade Predicted VO,max TndiAssiu Tnengunnaesiidiadswinfiu 31.59 + 6.09 mLkg min®
LazNguAIUANTARABNAY 31.33 + 6.6 mLkg min” nendsmsinduszezina 8 §Uaingunnassdl
Aady Predicted VO,max Wiisdudu 35.28 + 5.91 mLkgmin" wnefinguniunuiiiadsanandntosiu
31.17 + 6.44 mLkg'-min™

Tuduveaesidudluiulusnanies wuin deunsiin nunaassdiAnadewiniu 28.71 + 4.63% uazng
muAufiALadsiIiY 27.96 = 4.66% mevdansiniduszoziam 8 e nauvaassdianadeiefidudluiulu
sreneanandu 24.86 + 4.06% Turmefinguavauianadofududndesidu 28.02 + 4.77% Fan1319di 3

(Table 3)

Table 3. Mean + SD and 95% Confidence intervals of predicted VO,max and body fat percentage before

and after an 8-week training program in the experimental and control groups

Before After
Group Variable Training 95% ClI Training 95% ClI
Mean + SD Mean + SD
Predicted VO,max
31.59 + 6.09 28.75-34.44 3529 +591 3248 - 38.09
Experimental  (mL-kg"-min™)
group Body fat percentage
%) 2872 +4.63  26.61-30.82 2486 +4.06 22.85-26.87
%
Predicted VO,max
3133+ 6.46 2849 -34.17 3118 +6.44 2838 - 3398
Control (mL-kg™-min™)
group Body fat percentage
2796 £ 4.66 2586 -30.07 28.02+4.77  26.02 - 30.03

(%)

Values are presented as mean + SD with 95% confidence intervals.
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3. MINAFEUANLLUSUTIEDWILUUIAgIMUT Predicted VO,max  LnuUALLANATITENING
naunaaeIaynauAUANegslited Ay alf (F = 1.25, p = .27, N2p = .03) 0galsAinu nudvEwavestIeIan
el Ayn1eada (F = 5536, p < .001, N2p = .59) waznuuduiusseninanguuasdiaiategdldedy
9@ (F = 65.35, p < .001, N2p = .63) kansliliiuin Predicted VO,max ﬁmsLuﬁauLLUaﬂLmﬂsmﬁuiwiwﬂaju
Tnengumaaesdinsiauiudumnnninguaua

Tudnuvesesidudluiulusiane wui ldwuenuunnaeseninnguegsfiteddynieeda (F = 0.74,

uJouJ a

p = .40, N?p = .02) usinudviswavestiiaeteivedfyneadd (F = 35.72, p < .001, N2p = .49) uagnu
Ufduiusszminanguiartanategedlidedfgyniads (F = 3806, p < .001, NZp = .50) Fauandliiiuil
Wasidudledulusisniefimsdeundasunnaiaiuseninngy Tnengquveassiiuwiliuanauwnnniinguaiun #a

AN57371 4 (Table @) uwazn i 1 uaz 2 (Figure 1 and 2)

Table 4. Two-way repeated measures ANOVA results for changes in predicted vo,max and body fat

percentage
Dependent Source of Variation SS df MS F p N2p
Variable
Within-Subjects
Time 62.50 1 6250 5536  <.001* .59
Time x Group interaction 73.79 1 73.79  65.35 <.001* .63
Predicted VO,max  Error 42.90 38 1.12

Between-Subjects
Group 95.55 1 95.55 1.25 27 .03
Error 2910.69 38  76.60

Within-Subjects

Time 7211 1 7211 3572  <.001* .49
Time x Group interaction 76.81 1 76.81  38.06 < .001* .50
Body Fat Percent-
Error 76.71 38 2.02
age

Between-Subjects

Group 28.96 1 28.96 0.74 40 .02
Error 1491.77 38  39.26

SS = Sum of Squares, df = Degrees of Freedom, MS = Mean Square, F= F-statistic,
p = P-value (* p < .05), N2p = Partial Eta Squared
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Figure 1. Changes in predicted YO2max before and after the 8-Week training program

in experimental and control groups
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Figure 2. Changes in body fat percentage before and after the 8-Week training program

in experimental and control groups
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uniisionds 3 Jusioduand Wuszezinan 8 dUai daunguauauduiudinmuund Tinsgidoyalasldaaie
d’mﬁmmummg’m a0 Paired sample t-test Laz Independent sample t-test HANITITYNUIT NIBWAINITHA
8 &Uni nquveresdidiadoosifusluulussmeananitnounisiin uarliduadsveunanduideaeifindy
nrounisiin eghailifoddymaadavissdu 05 lurnsiinduauauiiiiedsesidudlutufstusgsdifoddy
deiFsuifisumnuuanisseninanguniondansiin 8 §Unnsi wud ngumaassdianadeofidudluiilusisne
fnnguauau uardidedsvounandmioatsgeniinguauay sgrsliveddymsadfisedy 05 agy
nan5398len n1seendidamedietulaUszneudamemas WuguvuAanssumsned Suszansualunis
Usuutesdusznausnenie Tasannsoanuinaluiuavanuasiasuasianandundomeluin@nwmdeiiang
ihnifnAuldegnetanu Fudumadeniimnzasluniniludssondldifoduasuguanuazutladymane
hwinulunguUszanaiena

Ard1ATY: N1eann1dntenletulalsznaudanizinas, asaUsznausienie, Wesidudladulusienie,

anautiieany, UnAnune
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Abstract

The purpose of this study was to examine and compare the effects of rhythmic ladder-based
exercise on body composition in overweight female university students. The participants consisted of 32
overweight female students enrolled in the course GEPH2104 Physical Fitness Promotion for Health at
Chandrakasem Rajabhat University during the first semester of the 2025 academic year. Participants were
selected using purposive sampling, matched based on body fat percentage, and then randomly assigned
into two equal groups (n = 16): an experimental group and a control group. The research instruments
included a rhythmic ladder-based exercise program and a body composition analyzer. The experimental
group performed rhythmic ladder-based exercises at a cadence of 100-120 beats per minute with moderate
intensity (RPE 12-14) for 75 minutes per session, three days per week, over an 8-week period, while the
control group maintained their usual daily activities. Data were analyzed using mean, standard deviation,
paired sample t-tests, and independent sample t-tests. The results revealed that after 8 weeks of training,
the experimental group showed a significant reduction in body fat percentage and a significant increase in
skeletal muscle mass compared to pre-training values (p < .05). In contrast, the control group demonstrated
a significant increase in body fat percentage. Between-group comparisons after the intervention indicated
that the experimental group had significantly lower body fat percentage and higher skeletal muscle mass
than the control group (p < .05). In conclusion, rhythmic ladder-based exercise is an effective form of
physical activity for improving body composition by reducing body fat and increasing skeletal muscle mass
among overweight female university students. This exercise modality may serve as a practical alternative

for promoting health and managing overweight conditions in this population.

Keywords: Rhythmic ladder-based exercise, Body composition, Body fat percentage, Skeletal muscle mass,

Female students
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Hagmdmnanldldsinoglugumudedunuibu fmuidulssmalneiunlinsusduossteiiiodainng
TudsdInguazindanaeiduioReuiiveneiidinguszvnsideongosatesusnd Tnonguussynsiindusiag
Turnrilie nauisguneulaelagianignguidntind@nw iesnifutisosdevesdini Suiinisidsuutas
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wasulmiiseidadluilufisaie (Sun et al, 2025) uarlduuafa Rhythmic Auditory Stimulation (RAS) #iande
a”qmzmum%‘ﬁaﬁwLauaL‘fJu@Taﬂiaéjumsﬁﬁmuﬂuaqizwﬂizmwé’uﬁawmmi'aﬂmﬂ (Multisensory Integration) ¥l
Aansdanuanszuuszamludanduniefiiussansamastu (Kerdphan et al, 2025) uenantandoanasds
vt iiduedesdlomsdainelunsairausegdls wWasuussemansiinlsiaynaun fud wazvaeliiiing
audandeny funinadeulm dwmaliaunsonssedunmseondidnisldroideuazeniuniu Sadumaudly
‘ﬂm‘mmmLﬁamwmmmiaaﬂﬁwé’amaiﬁLLUUL@;J aonAdasiunIsAnuIves Tery et al. (2020) fina1ainnnsila

v v vlev

mumivmwaaﬂmaammnUamvmummmuaaa’msaﬂ 9 mﬁumﬁgsmmﬁwdwmsﬂné’aaﬁulml,ax%’amz

U

w3 Fenanedumsesndidnisuulwiivhme aynauiu uadldiuiitios Fsmatandumadeniinyaly
msﬂisqﬂmﬂlﬁﬁﬁﬂﬂiiu‘ﬁiuﬂWSLLf’flmﬂagmﬂ”nzﬁmﬁ’ﬂLﬁu

Mnuwdalunsudladgmangdmdniiu sUwuvAnssumsianuninlussduliunatsdanin
(Moderate-to-Vigorous Physical Activity) aatnedsiues American College of Sports Medicine (2021) Fansoen
masmemedulaysenevimnenasanunsaeenuuuianssulveglussAuaumtdndingn Tnvendenisudui
\deuiiogimnuasreidesdiiusiuionnas sudulafonssdulisnmnasuresilafiviussasogly
Touwelsdn dwalwsnaneianszuiunismanatgndsnulaeddatuazanunldiduwna mdsundnd ol
UsrAnsnmlunisaniedidudluduluiname Sudusddasdminfuiiuduginddmindufissegaien
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Independent Variable Dependent Variable

Experimental Group Body Composition

Rhythmic Ladder-Based Exercise G Expectation: Decrease

(Moderate intensity + Music + movement) 8 Week, 3 times/Week Percent body fat

Control Group 4> Expectation: Increase

Routine Activities, No Special Exercise

Skeletal muscle mass

Figure 1. Research conceptual Framework
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Promotion for Health uninendesuigdunsinuu Tuniaseuin 1 Insfinw 2568 Iuiunisvun 174 Au
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nausegenldlunsiTeasslilulinAnungsniSousgidyn GEPH2104 Physical Fitness Promotion for
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Artunanieiaa 23.0 Alansuren1saunstuly $1uru 32 au Aae3snsidentuulanizlanzas (Purposive
Sampling) vuangudieg1emuInlagldlusunsy G*Power iastu 3.1.9.4 Mnuasyautdsdidynisads (o)
Wiy .05 Auuaguianisvegeu (1-B) Wiy 0.95 wazfrunauindndna (Effect size) iy 1.22 J391989

NWITB Lennemann et al. (2013) Mswinilddnuunguiieginguay 16 Au 9u9EY 32 AU
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Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 60



4

U
. » Journal of Sports Science
*’and Health Innovation
Qoo

Rajabhat Un|

iversity Group of Thailand

215817 VNENTN VAN IMALIANTIUGUNIN NgNENIING I TIVA U sEImA N

Table 1. Rhythmic Ladder-Based Exercise Training Program

Uil 5 atuil 3 (nsngnaw - Aueney 2569)

Order Phase Exercise
- Warm-up Dynamic Stretching & Basic Movement
1 Workout Loose Leg
2 Workout Two Step
3 Workout C-Walk
4 Workout Ankle Hop in Place
5 Workout Forward Hop
6 Workout In—out Jump
7 Workout Lateral In—out Jump
8 Workout Lucky Shuffle
9 Workout Shuffle Double
10 Workout Forward & Backward Jump
11 Workout Crossover + Lateral Step
12 Workout In-out Jump (variation)

- Cool-down Static Stretching & Breathing

Figure 2. Body composition assessment using a bioelectrical impedance analysis (BIA) device and group

exercise sessions of the rhythmic ladder-based exercise performed by overweight female students.
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1. Sinsgidoyaianssaun lnemanads (X) wazdrndouuunsgiy (Standard deviation: S.0.) ¥84
Andefidudlutulusnane wazananduiilons vesngunaassuaznguauay sanounisinuazudanisin 8
GV

2. Wisuisuandefidudlaiulustsneuazanandunidearsniglungunaassuaznguaiuny sewing
NOULATUAINITHA 8 dUAW feaha Paired sample t-test

3. Wisuifsuaefidudlutilusumeuazinandudoasssnitnduneassuagnguaiuau fareu

WagUAINSHA 8 dUa v fwala Independent sample t-test

NANI5IY

1. foyarluvesnguiiegns wuinnguneassiidedsuardnideauuinnigiuveeny o duge
waysvilinanie Wity 18.76+5.46 U, 70.81+13.46 Alanu, 158.76+0.97 wufluns uag 27.95+5.37 Alaniusie
PITNAT MUEFU T Tinguatuandanadsiayddenuuinmsguveseny i diuge uagavilanane
Windu 20.18+4.80 U, 72.47+15.46 Alaniy, 160.82+1.42 lwufiluns Lay 27.96x5.90 Alanfureni1auns

ANUEIAU AIR15199 2 (Table 2)

Table 2. General information about the participants in a research study

Experimental group (n=16) Control group (n=16)

General information = —
X S.D. X S.D.
Age (years) 18.76 5.46 20.18 4.80
Weight (kg) 70.81 13.46 72.47 15.46
Height (cm) 158.76 0.97 160.82 1.42
BMI (kg/m?) 27.95 5.37 27.96 5.90

2. HaN15UTeULTIBUIAUTENOUT NN ETUNGUNARB LA NFLATUAN TENTNNBUNITANLAEAIENAS
n13fin 8 &Uai fuadid Paired sample t-test Wudn ngumaaesddldTunsiindelusunsunsoanidaniede
Tulausznoudmemas deadevendodiduslusiulusianenounsiln (X = 34.92, S.D. = 5.22) uALAEWAINTS
#n (X = 31.54, SD. = 5.04) unna A Usy19HTud1AYN19EdA (t = 15.95, p < .001) lagdlAranasnainisin
YNNG ANRd BYBInAnALLE panuReunNsin (X = 24.58, SD. = 2.97) warA1endenisin (X = 28.18,
S.D. = 3.21) wnnseueghafidedfmedda (& = 12,31, p < .001) Tnefieningundenisiln

dmiunguaunu wuin Aedsvevedidudluiulusrsnieneunisfin (X = 34.20, SD. = 5.76) waz
MenaINIsin (X = 35.44, SD. = 6.01) uansenuesgeiliedAyneeda (t = -4.84, p < .001) TnedA it umas
Ansin vausfiAedsveunandiuidoananeunsiln (X = 25.62, S.D. = 3.21) uarneudanisin (X = 25.48,

o o

S.D. = 3.18) Lilunnsnsiuegnafifeddymeadn & = 0.53, p = .59) fanns it 3 (Table 3)
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Table 3. Comparison of body composition before and after training within groups using Paired sample

t-test.
Before Training After Training
Group = = t p
X S.D. X S.D.
Experimental group
- Percent body fat (%) 34.92 5.22 31.54 5.04 15.95 < .001*
- Skeletal muscle mass (kg) 24.58 2.97 28.17 3.21 -12.31 <.001*
Control group
- Percent body fat (%) 34.20 5.76 35.44 6.01 -4.84 < .001*
- Skeletal muscle mass (kg) 25.62 3.21 25.48 3.18 0.53 59

*5 < .05

3. NAMUSHUTIEURIAYTENBUTNNETENINNGUVIAGOMALNENATUAN NOULAEN1ENEINTTHN 8 FUAY
f28ad# Independent sample t-test WU NBUNITAN ﬂ'wLaﬁiaﬁuaqLﬂai‘vﬁumﬁlmﬁ’uhi’waaaﬂq'mmaaq
(X = 34.92, SD. = 5.22) WagnquAluau (X = 34.20, S.D. = 5.76) lifinnuunneneiu (t = 0.38, p = .70) yonanil
Andsvonnanduideavoanduneans (¥ = 24.58, S.D. = 2.97) uaznaduaiuay (X = 25.62, S.D. = 3.21) lif
AULANGNITY (t = —0.98, p = 33) uanslifiuiisaesnguiidnumsugiuduesusznaustanelndidssiu
fouEuN1TMAaeY

Mendsn1sin 8 dUawi nuin Aadsveavesidudluiulusenisvesngunaass (X = 31.54,
S.D. = 5.08) sndnguenuay (X = 35.44, SD. = 6.01) egreiiuddymsedia (t = -2.04, p = .04) vauziianade
GuaamaﬂamLuammamammaaﬂ (X = 28.17, S.D. = 3.21) gendnauaiuax (X = 25.48, S.D. = 3.18) 914l

Todfyn19adn (t = 2.45, p = .02) Fwandlun1s1eil 4 (Table 4)

Table 4. Comparison of body composition between the experimental and control groups before and after

training using independent sample t-test.

Experimental group Control group
Test = = t p
X S.D. X S.D.
Before training
- Percent body fat (%) 34.92 5.22 34.20 5.76 0.38 .70
- Skeletal muscle mass (kg) 24.58 2.97 25.62 3.21 -0.98 33
After training
- Percent body fat (%) 31.54 5.04 35.44 6.01 -2.04 .04*
- Skeletal muscle mass (kg) 28.17 3.21 25.48 3.18 2.45 .02%

*p < .05
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a
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maanelagnauiudu (Park & Jee, 2022) @0nAROINULWIAATDY Terry et al. (2020) 195U18IMAUAIAILNTAVN
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Abstract

This study aimed to examine the effects of arm muscle strength training using a medicine ball on
rugby passing distance among 20 male rugby union athletes from Thailand National Sports University,
Mahasarakham Campus. The participants were randomly assigned to two groups: a medicine ball training
group and a control group that continued regular training, with 10 participants in each group. The study

employed a simple randomized controlled experimental design. The training program was conducted for 6
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weeks, three days per week. The variables examined included hand and arm muscle strength measured by
a hand-grip strength test, performance in the 30-second modified push-up test, passing distance, and,
because rugby passing is a whole-body movement that relies on the kinetic chain and force transfer from
the lower body through the trunk to the arms, leg muscle power measured using a Keiser Leg Press Machine.
The results showed that, after 6 weeks of training, the medicine ball training group had significantly greater
hand-grip strength and number of repetitions in the 30-second modified push-up test compared with pre-
training values, and the changes were significantly greater than those observed in the control group (p <
0.05). In addition, passing distance in the medicine ball training group increased significantly both within the
group and when compared between groups, whereas the control group showed no significant changes in
these variables. For leg muscle power measured using the Keiser Leg Press Machine, no statistically
significant differences were found either within groups or between groups. The study concluded that
medicine ball training can effectively improve arm muscle strength and endurance, as well as enhance
rugby passing performance by increasing passing distance. These improvements may be due to the training
characteristics that are specific to passing skills and the coordinated work of multiple muscle groups. The
findings can be appropriately applied as a guideline for designing training programs to develop the physical

fitness of rugby football athletes.

Keywords: Medicine ball, Upper-body muscle strength, Rugby passing distance, Rugby athletes, Resistance

training
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Assessed for eligibility (n = 25)

o Excluded (n=5)
« Did not meet inclusion criteria (n = 3)
o Declined to participate (n = 2)

{ Randomized (n = 20) ]

!

‘ Allocated to medicine ball training group ’

(n=10) (n=10)

l—-im-—l

{ Medicine ball training group '

Allocated to control group ’

No loss to follow-up (n = 10)

o

[ Analyzed medicine ball training group (n= 10)] [ Analyzed control group (n=10) ]

No loss to follow-up (n = 10)

Control group ]

Figure 1. CONSORT flow diagram illustrating participant enrollment, randomization, allocation, follow-up,

and analysis in this randomized controlled trial.
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Minus Pre-test) ivuasgaudedAynadAfiseau 0.05 n15iwnsizsiteyanmuadiiunisiagldlusunsy
°o aa
AL3FUNNEADH SPSS

NANI5IY
nsfnuideadsiiiunsinyinavesmsiindewituveaiiidemuudwsweinduidowuiiinase
ssozyemsdsvealuiundndnuen nansfnwfididnyddl
1) namaFeuisudeyaiuguvesditismidereumamaassnuii lunuanuwnnsegsdifoddny
ysadRsyrangufindeiftuueauasngumunsluyndudsiiin (p > 0.05) wandliduigdrinidetiaes
ngufanainfsntuneuwsalusunsunisiln faanddiifuinnisduiiegsanunsnaiisasannavesdnuas
fuguszrinanguld uazandvdwavesiladonusenadniuesnisvanes & Table 1.

Table 1. Mean and standard deviation of baseline characteristics of participants in both groups (n = 20)

Group, mean + SD

Control Medicine Ball
Age, y 19.5+1.05 19.75+1.11
Height, cm 171.25+2.98 172.10+2.45
Weight, kg 61.75+8.38 62.78+2.74
Previous upper limb injury, Yes/No 3/7 4/6

2) lanuanuwanssegdidedAgnisadaveuseduiio nsrunulssend 30 3uni ndsvaainauilen
371 Keiser Leg Press Machine wagsegn19n13aquea seninanausasnain1sinlunguaiunu (p > 0.05) wansli
winnsinanalusunsuunfvesiinlidwmaliAnnissuiuameaussan nnanenang d f Table 2.

Table 2. Comparison of changes in handgrip strength (hand-grip dynamometer), 30-second modified push-
up test performance, muscle power (Keiser leg press machine), and rugby passing distance within the control

group (n = 10)

Group, mean £ SD

Physical Fitness test

Pre - Test Post — Test (6 weeks) t p-value
Hand-grip (kg) 41.00 + 2.62 40.80 + 2.44 043 0678
30 Seconds Modified Push Ups (n) 25.60 + 1.43 25.80 + 1.32 0.45 0.662
Leg Press Power (kW) 5.50 + 0.22 5.59 + 0.35 1.13 0.287
Rugby passing distance (m) 16.90 + 0.94 16.89 + 0.88 -0.15 0.885

3) ndansindswiAduveadung 6 dUai nduveaesiidiussduile Sauedinsiuiuvssynd 30
T waEIEEENINNTEIUDA Lﬁuﬁuaﬂﬂﬂﬁﬁaﬁﬁ@maaﬁa (p < 0.001) yauzfingwasnanilevfisagae Keiser
Leg Press Machine liwuminuuans1seg1efifeddgyn1eada (p > 0.05) wlefiansanvuindvdna (effect size)
nui naiad uestwauns iR uiusEynd 30 unil uazszesnanIsdsuea  effect size ag/luszauas
(Cohen’s d = 1.67 uaw Cohen’s d = 2.52 augiu) daumsnadeundesnaioniiinge Keiser Leg Press
Machine A1 effect size a&ﬂmzﬁwﬁl’ﬁ (Cohen’s d = 0.03) %4 Table 3.
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Table 3. Effects of medicine-ball training on handgrip strength (hand-grip dynamometer), 30 -second
modified push-up test performance, muscle power (Keiser leg press machine), and rugby passing distance
(Mean + SD, Mean difference with 95% Cl, p-value, and Cohen’s d)

Medicine ball group (n=10), mean + SD

. . Pre - Test Post - Test Mean difference p-value Cohen’sd
Physical Fitness test
(6 weeks) (95% CI)
Hand-grip (kg) 40.50 + 2.64 42.20 + 2.82 1.70 (1.02-2.38) < 0.001* 0.62
Modified Push Ups (n) 26.30 + 0.67 28.30 = 1.57 2.00 (1.17-2.83) < 0.001* 1.67
Leg Press (kW) 5.55 +0.33 5.56 + 0.29 0.01 (-0.09-0.11) 0.832 0.03
Passing distance (m) 17.08 + 0.71  19.02 + 0.82 1.94 (1.60-2.28) < 0.001* 252

a) wumsiasuudasesusaduile ﬁi’wmuﬂ%mié’uﬁuﬂﬁsqﬂﬁ 30 FWN9 kA TYEENNaNNTAIUBATaINEY
HnenelufAduuea Lﬁm%uQQﬂdwﬂéjmmuqmaﬂwqﬁﬁ’aﬁﬁmmqaﬁﬁ (p < 0.05) vuzdindsasndnnieiiage Keiser
Leg Press Machine linuaanuuand1svaan1siud sunuasseninangy (p > 0.05) 1 efia1sanvun effect size
wud ussufleuszsnundimaduiiulssgnd 30 Jundl fvun effect size agluszdugs (Cohen’s d = 1.52 uay
Cohen’s d = 1.41 mudd) vauziiszaznienisdsueaiivg effect size ogfluszdiugaun (Cohen’s d = 5.60)
Tuvasiindwosnduilevisase Keiser Leg Press Machine ie1 effect size aaﬂuazﬁwﬁ"w (Cohen’s d = -0.40)
#4 Table 4.

Table 4. Comparison of changes in handgrip strength (hand-grip dynamometer), 30-second modified push-
up test performance, muscle power (Keiser leg press machine), and rugby passing distance between the
medicine ball training group and the control group. (Mean + SD, Mean difference with 95% Cl, p-value, and
Cohen’s d)

Between-group, Difference Mean + SD (Post - Pre)

. . Medicine Control Mean difference p-value Cohen’s d
Physical Fitness test
ball (95% ClI)
Hand-grip (kg) +1.70 £ 095 -0.20+ 1.48 1.90 (0.82-2.98) 0.003* 1.52
Modified Push Ups (n) +2.00 + 1.15  +0.20 + 1.40 1.80 (0.66-2.94) 0.007* 1.41
Leg Press (kW) +0.01 +0.14  +0.09 + 0.25 -0.08 (-0.22-0.06) 0.413 -0.40
Passing distance (m) +194 +045 -0.01+0.21 1.95 (1.68-2.22) < 0.001* 5.60

P v

aAUTIINAN1IIAY

n9Afedes nansfinenuuduswesndudeurussgniuAfuuesaresrernianisasgnind lufning
YOMINEIFINMIIINURIA Inenunmsansay fiagUussadilofnuinavesnsiindieAduusaseniny
uiaussuasndmeanduionoy iamﬁﬂizazmamiﬁwamaaﬁﬂﬁwﬁﬂﬁwmuaa IneU3euLig UNaNDURAE RIS
Andunm 6 dUnsi melunquilndiswAduueanssnguaugy sauvaisuifisunmsiisusuassswingu
nanFIdsannsneAuedoulaaiundnnisiin nquiniseisive uaruATefiAateldmadeluil

1) matieufisuanuudeusauasnisvamnduifouuy

HaM VN waansindewaduvealdunal 6 dUnv naulndewiduueaiiiuseduiiouazduay
ﬂ%ﬂﬂwiﬁuﬁuﬂixqﬂﬁ 30 Juniiiuduegtedieddmaain Gauane Effect Size agluszAvatisgan fidlunis
Wisuifsunelunguuagseninenagu agvieuliiiufismmmnedafifivedusunsunmsiiniifideaussanimansld
uatsesinfivn vauziingumuaslsinunsiasuulasedisdifoddameada nadsnauandiisiuilusunsy
nsinfewAtuveaiiusydvinatonisiawauuusuararumumnuresnisiousuesiniwindyavea
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s S

mmﬁwﬁuﬁuaammLL%@LLiwamﬁmLﬁaLLmuiuﬂzju?JﬂéﬁEJLaﬁ%uuaaamwsaa%maiﬁmﬂé’ﬂwmwaqmi?lﬂﬁuﬁumﬁ
Anuuuussiudenaauazmsfinuuy Ballistic Fafadldmanamvanduiilelutrsnadussauiags nisin
Tudnuagivieifinsnmnisiauuswenduie (Rate of Force Development) uagnszfun1syinnuvesmiag
vowesdlduiniu dwalinduidoamunsaadisusdldegnaiuszsansain (Zaras et al, 2013; Suchomel et al,
2016) wam33selunfsilaenndesiundnnisilinaanuanizianzas (Principle of Specificity) Faszyisindidl
suuuumsiedeulmlndidssiuinueililumsuisiuszdsmaliiAnnisanelounavesnsilnlugaussanimasals
fninnsAinald (Faigenbaumn et al, 2016; Kasper K, 2019) iilasannnisiindrewinduvealunuiseiiidnuas
mim?{aulmﬂéﬁmﬁqﬁum'ia'qqﬂ%’ﬂﬁ wiluguiirmwonss mud wasmslindailonanesingauiu Snveds
aenndastunsTBuTes Garcia-Carrillo et al. (2023) finuin nsfinndelewninvessnaneainuusautunisiin
vhasdfuveaausaivianmsvhaarauudusvsueuuuiloisufunguaiua
dlefansaunanisnadeundvesndud oa1i tadae Keiser Leg Press Machine wua1laitAnnns
Waruuaseghaiifddmeadavdunduiindesifueatasndguaiuay kadindmeraieananlunsuns
?]quLﬂumiﬁwmﬂé’mL‘f‘jaLL%ULLa“é’WﬁudawuLﬁwé’ﬂ Imalaﬂélﬂumiﬂﬂﬂé’mLf‘:aﬂuﬂué’ﬂwmzLawwvmvwmz
\ieenediazreliiAnnsusufmeaisine nan1siteiiaenndosiutodusves Myers et al. (2017) fAszyinms
wsumamsamwnamLuaavmmulmwmL@Jami?lﬂummaamﬂamﬂmamamLuaLLauaﬁwmvmimaaulmw
FOINITNAIUN mimaa‘uwawaaﬂmmuaﬁmmmmﬂ Keiser Leg Press Machine Iuﬂwmﬂmu 1A Effect Size ag
Tuszetusin (Cohen’s d = 0.03) §eUsdilusunsumsinlusasedlldneldiianansenuiidanunuiose
dussnnmesnaiion
2) maFguiiguszazn1enisdauea
KanIenuhsresnamsdisaveinguiindewAduueandnisiin 6 Sunviitutuegeideddyms
0@ uazfinsasuudasnnninguauguegsdniau nadnanagieuliiiuinnstamaudusaasnds
vosndunionvudauduiuslnnssiuanuauisalunisdsgnind nldszeensiilnedu niaiuduvessses
mqmsa'waaawLﬁmmﬂmaﬂ%’uﬂsﬂsz?m%mwmaamsﬁwmus’mﬁ’uizmmzuwismmLLazﬂﬁwuLﬁa FUTINTT
inUsEansnmeenesnsiauasnadurend e delunuimdifysentsaseusiuazaus19eInIs
wisulmuuur oo LL@T’J"]waﬂwsﬁﬂwwﬁazwudwmmJé"auuﬂawaﬁzsjzmamiaiﬂ‘uaaﬁmmm%m%waagﬂu
s¥Ugan (Cohen’s d = 5.60) o1aidunaNIaNNIIvadBURTANTINIEAeinYE (Task-specific stationary
Passing Test) uavszazansilnideudndu fiovazounsuiusvesssuudsvamuasndaiolusyezSudy
(Short-term Neuromuscular Adaptation) Mﬂﬂ’i”m'ﬁL‘LJ?{EJULLiJadL‘TJﬂIﬂiﬂﬁ%’N%&ﬂéﬁmﬁa uaﬂf\]”mﬁ“ummﬂfjm
G'f’msmﬁai’wﬁ’mmadmaiﬁﬂ'wmmﬁm%waﬁLLmIﬂmqamfﬂmwmﬂuﬁﬂuﬂimmi Wl (Negra et al, 2016;
Suchomel et al, 2016) uenaninsindrewnguveadtefmuInstenenus NS FRund L deununats
adludauau s‘ﬁaLﬂuﬂaiﬂﬁwﬁ’zysuaaﬁﬂmmieiaqﬂiuﬁmﬁ“ﬂﬁvgmuaa ﬂavl,ﬂma%aﬂamam‘maaﬁnwmidﬂqﬂ%’ﬂﬁ B
\Hunnsiedeulmuuuiasnenie (Whole-body Moverment) #i91#6n157197us 0 uw8353UU Kinetic Chain uas
NN3EENDALTININAIUAYBITNMEY Hua16 lUduvuuazile (Sayers, 2011)
namsivelundeildenadesfumuisefinenuimuuduswemnduniediuuy Tnoanzausduiie
wazndvesnduiieusy dauduiusfuaussanmmsdevealufimussuaniia (Can & Bayrakdaroslu, 2020)
suidsesuindn i niiuimsiniidhvaznsedeulmlndfssiunsiausiwedieiudssansam
Yeen1sdavealauInninIsEnaund swsesialy (Till et al, 2017; Hooper et al,, 2008) wila1n151Us ULy
Aledevdanmsiinszritnguiinsemiduusauaz nguemuesiluuisiiudsealiuandsiuegnafidoddymieaia
uAdlefinnsannsdsuuasesaiadsannieudundsnisiin nuinguiinseAguuealisuuuunsiasuutag
fumnsrsanngumuaNegistalay WefiansanAnsiasunyas (Change Scores) nuinmsiinseiuaguuead
wmmﬁwﬁzyﬁiamiﬁ@umamiamwmamaﬁﬁﬂwﬂumuﬁﬁaﬁy LAYEADAARDINUNTOULUIAAUDINITILATIERNISEN
WWaneaedludneimansn1saun
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ayunan1sIdeuasdaiauauus

wamsidoadsiuandiiuilusunsumstinenuuiusmesndmifouruienituveaausdieiaun
amiamwmamamqﬁmuazLﬁmzEJz‘vnaﬂwsa'q‘uaa%fﬂﬁsuaaﬁﬂﬁmizﬁuwﬁmmé’a"lﬁasmﬁﬁfaﬁwﬁzywaﬁa e
Wisuifisunounasvdinismaaes savaderUsudisuiunguaiuny nadnddnanaseuliduisnuddy
yosmsiindoussiiuifianudumgserinug i warannsailivszgndldluniseenuuulusunsunisiiniie
iuassaNTIn N asUsEAvsnmnatauinindlfesamnyan

1) darauauuzBaUUn

Mnaniteadstl Tsunsumsinanuuduswoandundourudowiduuen finaeuiwianusadily
Usegndldlunstindeutniwindseduuminedolfesaiiuszansnm lnsenmglunmsianauuduses
ndsiourunaifinssasnanisaigning daduinueddnllunisudetu Wsunsudandnannsalulddud
wilswadlusunsuilniadu (Supplementary Training) mwjﬁ’umiﬂﬂ%@u%’ﬂﬁymmﬂﬂa 1A8AITODNLUUAIUNIN
USina wazanufnamihvesmsiinlivnzaudussdvanssanmaesindm ieliiAanadnsAdaumaneids
UitRuarannrndesionsunniu

2) YoiauauuzigaiY

nsfnwadseluasiansufisruinnguieiuassssseernaimsiin iileBusurunmuasua
nsfinluszeren sufafiunnuansalunissradmalignaulszensdu uenainil msdinseurunietudin
Hadeswilonadsnarenanside 1wy Tnvuins msusundy uazasznsiinden ieifiuanugnieanieluves
nsfinw saskinsfnmaTsuansn L e siiduluuuasnaindy
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nM9ideadalifnguszasdiiie 1) Anvusinaunislingany Umansldoondiou waednmmadunes
Wil iwdwmsaaﬂﬁwé’qmmwumjmé’aaﬂ’]iaﬂﬁwﬁﬂﬂizﬂaué’ﬂmz way 2) Useiliuszaumnuminuednisean
MAINEAING1IRUNUTINNESTING VBN ABUNMEIYAERS N5 AwBIE iU (ACSM) ngudiegradutindne
WIAYE @1U13N1ANIERTNNISANILAZNITOBNAEINIY NHTINEEYIIVAIUNINYY FuT 3 S1uau 24 au Al
MNMadenuuuzas s esdiefildlunsideysenoudas Tusunsuniseendidsnisiuungudiensemiinin
U5¥naudavig 193U 10 ad $3u5%8eIa 80 w1l Tnednandiunisiindeniswniindu 2 : 1 wazyagunsal
aswifinguuunnnn suiveunsalindnsinmsiiuresitlanvuatganen Ainsevdeyalaeldadifidanssasun
Ioun Anedsuazdnideauuinnsgiu amsidowuin naentisnsesniidenie ngusegadainisldndenu
Ay (EEave) Windu 6.11 + 0.77 Alawaasiseunit USunanslénduusiunasnszezinainiseanidenie
Uszunal 80 Wil winu 488.92 + 61.49 Alawnas Ysumnisldeendiauiads (VO,) WAy 16.20+3.41
wa./nn./uni Sasimsduvenidlamas (HRave) Wity 123.91 = 852 adsounit iemuiandufosazvessnm
Maisureaialagegn (%HRmax) = 64.31 + 4.53 % Tsamnsninszduaramiinueinisesniidsnieuuungusie
mssnimiinUsgneutanglunuideilfeglussduiunasmunasivieaisine1ves ACSM agUramsid ns
sonmdmeuuungusienisenthmiinyszneufoneszezina 80 wiit nelmAnnslindsnuuazmaneuauesves
sruurlauagvaenidenlusyiuuiunatsisinas ACSM Ssaunsaluuszgndlflunisdnnisiiounisasunis
WanaussanmmuInMekasnsaaasugunmlunguindnuile

AdAty: N1seenMaINIBRUUNgY, NMsenmtnysenaudswig, NslEnany,dnsInsiuvesiala, Ysuiwnis
lvoonTau

Abstract

The objectives of this research were 1) to investigate energy expenditure, oxygen consumption,
and heart rate during group-based rhythmic weight training, and 2) to evaluate the exercise intensity based
on the physiological criteria of the American College of Sports Medicine (ACSM). The participants were 24
third-year male students majoring in Sports Science and Exercise at Chandrakasem Rajabhat University,
selected via purposive sampling. The research instruments included a group-based rhythmic weight training

program consisting of 10 tracks with a total duration of 80 minutes (work-to-rest ratio of 2 : 1), and a portable
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gas analysis system combined with a chest-strap heart rate monitor. Data were analyzed using mean and
standard deviation. The results revealed that during the exercise session, the participants demonstrated an
average energy expenditure (EE) of 6.11 + 0.77 kcal/min, with a total energy expenditure over the
approximately 80-minute exercise duration of 488.92 + 61.49 kcal. The average oxygen consumption (VO3)
was 16.20 + 3.41 ml/kg/min. The average heart rate (HR) recorded during the activity was 123.91 + 8.52
bpm, which corresponded to 64.31 + 4.53% MHR. Based on the physiological criteria of the American
College of Sports Medicine (ACSM), the intensity of the group-based rhythmic weight training in this study
was classified as moderate intensity. Conclusion: Continuous group-based rhythmic weight training
performed for 80 minutes effectively stimulated energy expenditure and cardiovascular responses at an
appropriate level. According to ACSM guidelines, this activity can be classified as moderate-intensity
exercise. These findings suggest that rhythmic weight training can be effectively applied in physical fitness

development courses and health promotion programs for university students.

Keywords: Group-based exercise, Rhythmic weight training, Energy expenditure, Heart rate, Oxygen

consumption

unii

Hagtiuniseentidsnenuungs (Group-based Exercise) ld¥unnufemdistuogaeaidosduiiosnain
annsaduaiuusegla anmndamdutazanuasiiausluniseonmdanielduinnitniseenidanenuuiien
SntaussenmAvesnmssanidsnmeuuunauaagligidriunldnulzuazhianssuiudugdudadutladoddoi
PrgatuayunIregvenginssunisesnitaenieglussere 1 éj’sﬂmﬁﬁIU?LLﬂimmiaaﬂﬁ’]ﬁ\‘imﬁJLL‘U‘Uﬂ?jiﬁ]eﬂQﬂ
thanlfidunuimedridglunisdaaiuianssunenelulssrnsiodinguazdnsveneiieg1ed ei asly
gnanvnssulaLuailan uenaNil TWsunsueenmainienuunguludaguailnglinmsnaunauanvaus veenis
Anuvuuelsdnuaznsiindeussiudndetu shlvisneldsunsnssduiinnnadeulniinedesdaaste
szuumelalvadeulafinuazanussiuililunsiinnduie dwalfnsmevauswnsedsineunndisainnsiin
wuukenUseinn dainiuiauanssanmiiesinuladumils (Harvey, 2012)

Tuussenguuuunnseenidanieuuungy Uuuuniaiildsunnudesstrunsuatsio msoonidsnie
wuunguiaenIzeniminUsznaudamag (Group-based Rhythmic Weight Training) #a1funtsnaunaiunisin
anundaussvasndunidedifuimmeeund Tnefidnuasmaedeulmdendssmumassautunsldguasalon
wtdn Wy visiuauazusuinin Wudy sukuunsindandngnldusaiiulussduifesssutiunanssiud
ﬁ’m’mﬂ%ﬂ%@ﬂﬂﬁﬁﬂ"?}g’lﬁ?ﬂﬂ?ﬁuﬂﬁﬂﬁQQ (High Repetition, Low-to-moderate Load) warlun1siinuiisnseanad
Swaumsiedeulmaraufiinnuas eseunqungundsifodaudnifounndiuresitnie dwmaliiAauiiasin
(Training Volume) luszdugs dudeson1ansedumsuiuimesssuumniuedfy wieuteddnoamlunsiam
anuudaussuaranueamuresnduonugfuiaarueanuvessruumelanar naisulunieutu (Zehsaz
& Farhangi, 2024) dawasl,ﬁmiaaﬂrﬁ’wﬁqm&JLLUUﬂEjaJGT’JEJms&Jmf’mﬁﬂﬂizﬂau%’qmsmmmﬁwmamimﬂ'1W°UEN
dunie Wumslindsnuuaznisavauiminaeluianssdensuduslovdroauamlunanssdu ogslsh
pa wiifanssutiargnldettenerndudomnded witoyadsydnddumansuaussmaaisineluvas UTR
Fdsasdageduiite Insnuidedniugintiumstssiunanievdaiugalusunsumstin vieldnsuszanuan
nden (esndnuazyesianssudinmsuiadurig (Track-based) wazflanuviinasundasmmiiinuasfanaz
mas FensUsznarmsseunionstanandaduaelusunsudsenaliifismenonisazfounisnavauadnig
a3 vinenegnnsuiuld dmalinuAdsludagtulianuddyiunisinnsnevausmisaisineuuuselies
seiensesniidinie Fsanansaagiiounisvineresszuumelanaglvaiouladin sruuiuaueddy uazsedu
Anumtinvesianssuliogsaenndaaiuanvuzn1HNDS
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Tun9a3sime nsUsziduuIunanslgnass1u (Energy Expenditure) hazszAuANUNTINUDIAINTTH
sudufosfonisiaviinanisidoandiau (VO,) wuudeiiles ilesninnszuiunmsadrandsnuluszuuuelsdniin
Pnnisldeandiaulunsminaigaisenns vliusuimesndiauiisanielddanuduiusinensaiuusunm
wisufignasistu Tudsiina nslfoendiau 1 ns aunsoUszadmdauliussanm 48-50 Alaunaes

v vy
v

nell¥uegfiudadunisldaisermsuagen RER (American College of Sports Medicine, 2021) fiatiu Lil@a1snsn

Y

TnansnsiteandiauvessiimeluudazdranailaegnauiugdaunsatiAinsnanunldanayTuanisly
wHsuuarUssduszduanuninuesniseantdineldlanss femmimsiaviaumsldeandiau (VO,) de
Bnsiesizifiianigladi-een (Indirect Calorimetry) 3agneausuinduisuinsgiu (Gold Standard) Tuns
Ussdunslindanu Wesnanmnsoagiiounisiinuresssuuanuedfuuuuiaiads (Real Time) vidluan1ae
WhkagszmItsnseanindsnesiudinsszyruiinanisldesndiaugegn (VO,max wie VOpeak) deaviouds
sivaussanmiBauelstn aenndesiu Mitchell et al. (2024) Aiszyimsiauiunumsidesndiou (VO,) sonis
g duEiinesgulunsysediunslindnunnnistinussinuuas MmNy unELaTy

wenanil nMsfinsanA1UBinunsldesndiou (VO,) esiisanudesnisndanuresssuuiuniuedty
FufunmInevauevesdasMaiiuresiala (Heart Rate) Alduszifiunsvinuvesssuulnadoulain dels
AN300BUILNINTINVINNETTINLABE1IATOUAGN INNSANYINUATENUIIAUTIanTsTdeendan (VO,)
wardnsnadurestala (HR) fauduiuslnemsafuiinunslindsnuuarannsalidusi¥anmsvisuees
SyUUIRAMUeATLSEMIINsEndenssi Ul e amsnran (Adeel et al, 2021) fatumSiasgsiUsunannsly
panfilan (VO,) feiafesiinswifaiieduiniinaunislindinunasaiianssusuiudnsnisduresiila
Fudumsfivisussidiusssuanuniniissniglilurnzshfanssuldtiludssuumnuedtuwes sy uulnadou
14 aonpdasiu Seo et al. (2025) wuhmsldfudsisaesiiufuannsnifiuanuuudlunsssdudinuns
Tdndsnunazseauanuntinvasniseanmainiglauinniimsldfudsiesiaien

wonwilaannsussdulTunansidna1unds N19553Y TEAUANUNENYEIN1500NANEIN188E 1
wingauidudosendonisidisuiisuainisnevausmieaisine i fnldasaiudadidngagaonizyana
(Individual Peak Values) Ssfindmsfiansandarmmiinduysal (Absolute Intensity) ifissognafie fiiiiosan
yARaTiTisEAUaLTIIA MM IMeAuAnAsiuenaiinisnevaussieRanssAsafulussfuanumiindiuandnaiu e
wnilnATeduaisineniseantdane SslaruddfunsUssiiussiuamumdnaudosazvesdngn sy
vowhlagegniiinldassluvazeaniidsniy (%HRpeak) wariovazvasSnumsldeondaugeaniiinlfasluvas
2ONMAINY (%VO,peak) MuLNUTIUBY American College of Sports Medicine (ACSM, 2021) kaga1nAT5AN®Y
Y84 Swain et al. (1994) nanvinsldinasisesaziana nyisliausaiUieuiisuseauanuninveanisiinlungy
Hegaiifisysuaussnnmuaniaiuldiogiannzan donndesiu Browne et al. (2020) finuimsdnsziuaay
wiinvesnseanmasniesyauliunauasninaunsaesuielalneadndiuresfosazdnsnisiuiilogeaauas
SovazvasUTununsldoentiaugean Juduidiameeisineildlunasives ACSM warldiuogsunsvansly
msUszfiuanundnvedusunsuiinsng q fadunsussivludnvasisadued esdledrdalunisswunle
Aunssumseenidmssmimtinuszneudone aenadesiusziuaumdniun Yiunans wieviinlumsoanrids
e %"’mﬂu%a;ﬂaﬁugmﬁﬁwL‘i‘;lu&iamiﬁwummmaqmﬁ?lﬂﬁlﬁﬁmmumﬁﬂ Uaenny uwagiiaUssdvninmgeganiy
Wvingvasmsianaussanmmneniglungudmng

Mndoyadsnandiaiy mssenfidnisuuundudisnsentmtinuszneumeiaifunadenuiivae
widnIn15vInn1seeniideniens en1sesnmaenied lmunzan q‘fﬂLf’Juﬁ%ﬁ'aﬁﬁmﬁ'dwaﬁaqmmwLLaz
aussanwmanie Tnslamglunguindnyiuas Tovine vuifeiiunlddliduin mssentdamesuuuui
annsiuamundusmondudouazanumunuressyuuidlawszvaondon Snilsdasanauaienuay
aaussgalaldinnniiniseenddsmeuvuiien esanfusssimafiaynauusaznisatiuayuanaindnlungs
(Redwine et al,, 2019) agalsAnu d’luﬁﬁl’adaﬂmﬁmumLﬁulﬂﬁwaﬁiaammmwéwmsJ WU ANULTILTIVDY
ndmiile (Muscle Strength) isaerusznausianie (Body Composition) LLm'&Tﬂﬁumsﬂ’agaL%ﬁmﬁmﬁ’umﬂ%’
WA (Energy Expenditure: EE), n15l9Usunaoandiau (VO,) Larn1snouausiueensinisiuiala (Heart
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Rate: HR) Ingianzlunguiin@nwianuiingimansnisfnuaznisesnindeniefionadianssnnmmanieunning
aﬂﬂqﬂﬂaﬁalﬂ nseenidinednvasdldngsnuainiteszuuuelsin (Aerobic System) wazueuuslsdn
(Anaerobic System) lasTugfudnuasriilnuastasatlussias Track seuundsunelstndunuimlugaenisin
frmmiinuunanuagldinaun wu mevideidomasns saefsruundinuneuselsdndunuinlugasd
Tussgauazsvszinandu wu mssnthmiinluzasiureaen (Stanforth et al, 2000)

ﬁwmaﬁ miﬁﬂ‘mﬂ%ﬂﬁﬁaﬁﬁmqﬂizmﬁlﬁa 1) AnwrUTunansIowdssu (Energy Expenditure) USunau
nsldoondiau (Vo) uardnsninduvewiala (Heart Rate) szminenisesniidanmeuuungusdasmssnimin
Usznaufomyluindnuve uay 2) Suunssfuanuntinuesniseenfidimenuungusenisentimiinyssneu
Faomz Tnsendoinasiesazuesdnsnisiduvesiilagegaifaldaiduniseondndenie (%HRpeak) uaziovasvos
U3maumsldoondiaugaan (%V0speak) muuuImiswes ACSM Wiliielildteyadiuaisinefiisadosiy
UsyAvsnmaesianssuludiunismuauimiinuasmslindsnuvesindnuvelng ieduuumeddylunis
UsggnildRanssusmiiniinysznoudmglunisduaiuguamiagmsadaaduaussnnmvnameluuiunues
anuAnwegraduszuudely TnefinseuuuiAnlumside fil

-Energy Expenditure (EE)

G -based Rhythmi
roup-base yrmic —> | -Oxygen Consumption (VO,)

Weight Training ‘Heart Rate (HR)

Figure 1. Research conceptual framework

/AU

Useyng

Usgrnsiltlunside e dhanwiflamsidouSousednn SPSS2201 mseenadanieuvunguaiielusi
Aadeudl 2 In1sfinw 2567 aw1ineimansnisfiniuazniseonidanie AngIne1mans unine 1§y
Funsinwa Srunwieau 32 au warldannsndismnsifedemnanide S 8 au Ssingusodislunisdl
32738 W 24 A

GGHEELURN

naushetalutn@nwunaris 497 3 famandeudouluseindingn s 20 e Feldinann
MIFAEENLULANIZL1239 (Purposive Sampling) tnefiansanaunasinisdndentasdeulumsdisaunisise
Asmualy fswaviSendelud

inaein1sAntaantdnsIun1s398 (Inclusion Criteria)

fdiumaidodesfinuaiRdelui

1. Huiin@nwunane 1udil 3 Aamzidewiouseien sPss2201 niseenmdameuvunguadislual
AASeudt 2 JnsAne 2567

2. INMs99NMAINEAILLIINIUBE 1LY 3 TuRdUa1n Tusseriian 3 lhauneullnsun1sIve

2. fivtnuritugrlunsiinendwmidnvioriunisindourima (Movement Technique) ffl#luniseanids
MeuuUsnmTnUsEnausmeuds dernulasnsseninsnsngou

3. ugausIMIdelagalinsla wazasudluenasianInudus aultsIUNITINY

Inawin1sANLEENaaNaNN1598 (Exclusion Criteria)

HN9INEQNARDBNIINNSANY wnfignuaizselud

1. flsavszddmiennensaunmitiudevusieniseenidaniy
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2. :ﬁﬂizi’amimmLﬁumaaﬁswﬂizammzﬂé’wmﬁf@ (Musculoskeletal Injury) Wy wae ua wsewn nelu
S¥8ELa1 3 IfauneaunNIINnaeU

3. agsEviumsiulszueiifinadesnsnmsduesiilaviossuumnaamdsy

a. quyvisvieuslnaleiesfuLeanesedosvasiiaue (>2 ady/danmi)

5. Y0NOURIINAITNTINANTIVY

w3asdiofildlusuide
1. I‘UiLLﬂimmiaaﬂﬁwé’amsuwmjmé’wmwmf'mﬁfﬂﬂisﬂauﬁ’amz (Group-Based Rhythmic Weight
Training; Track 133) ?jﬂﬁwuﬂmwﬁﬁa Usznoumie 3 @unan lauwn

(1) Warm-up: wiadit 1 findameznadaeiade 125 - 130 bpm

(2) Main Exercise: inasii 2-9 AsouAquAdund aLiondn 1wy wihen (Chest), nda (Back), 11 (Squat,
Lunges), ld (Shoulders) wazania (Core) fifndamzinasineiade 135 - 140 bpm

(3) Cool-down: wadit 10 fdamemasiaewads 125 - 130 bpm

TUsunsusfananiszaranmsilniavuauszana 50 wifl Werutaetn axldinaiaunyszaia 80
it Tnefidnsdaunisiinsenisinwiniu 2 : 1 uenaind Wsunsunsilnldiiumsasisseueuiismsadaiiom
Ima@vﬁaamwﬁmu 3 YU wazdlAn ltem-Objective Congruence Index WAy 1.00

2. gunsaliilflumsilnuszneudie

- uskua (Barbell)

- unutoiin (Weight plate) 9u1@ 2.5-10 Alanu

- wiuaiu (Bench Step)

Tnormuntmindldluusas madidunasgrudotudmivgidismmnau tiemuauuuuuuay
namsilnliianuasiiaue eghdlsioy Wesnndirsuiiszduanssanimmemeunnsiteiy anumiindusing
Y8IN1508NMAIN18I1wAna A uluLsazUAAS Faifu lunsAnwadsdiddnmstavsinunisldoondiauuas
Sasmsuresiilanuusiaiios ieUssdiussdunmuminmaaisinerfiiatunSesewinenisin

Table 1. Exercise protocol, target muscle groups, and duration of each track during group-based rhythmic

weight training

Format: Group-based rhythmic weight training
Number of Tracks: 10 tracks
Total Duration: Approximately 80 minutes including rest (work-to-rest ratio = 2 : 1)

Training Frequency: One session for data collection

Track Name Target Muscle Groups Duration (min)
01 Warm-up Full body 5.43
02  Squat Legs (Quadriceps), Glutes 5.11
03  Chest Pectoral muscles 5.20
04 Back Back, Glutes, Hamstrings 5.25
05  Triceps Triceps brachii 5.00
06  Biceps Biceps brachii 5.00
07 Lunges Legs, Glutes, Quadriceps, Hamstrings 5.17
08 Shoulders Deltoid muscles 555
09  Core Abdominals, Obliques 5.00
10 Cool-down Full body 3.31

Total Active Exercise Time 50.02
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* The total active exercise time across all tracks was 50.02 minutes. When including rest intervals based
on a 2:1 work-to-rest ratio, the total session duration was approximately 80 minutes.

Equipment and Load Specifications

Participants performed all exercises using standardized external loads as follows:

Barbell: 5 kg per side - Tracks 07, and 09

Barbell: 15 kg per side - Track 02

Barbell: 10 kg per side - Tracks 03 and 04

Weight plate: 5 kg per side - Tracks 05, 06 and 08

All participants used the same prescribed loads to ensure consistency of exercise intensity during physi-

ological measurements.

Figure 2. Data collection during group-based rhythmic weight training using portable gas analysis equipment

3. YAgUnsallATIBRingwuunnmT VO, Master Portable Metabolic Analyzer dmsuin
- YSunaumsldeendiau (VO,)
- dsnsLduvasiala (Heart Rate)
Fadugunsainuulians (Wireless) fsvuvusuiiousalusdd (Auto-calibration) uawiitminyszan
180 nFu (Montoye et al., 2020) finsnedeuauismswaadodle (Test - retest Reliability Correlation >
0.96)
msindmsnsiuresinlaldgunsaliuuaneninen (Polar Heart Rate Sensor H10) [ausiafuszuuyes
\A383 VO, Master suaUnaLadu VO, Master Manager Tnglduituidn (iPad) iiugunsaldmiuuanaauay tudin
%a;gameial,ﬁmmaami’mmiaaﬂr‘hé’qma fimsmageupuiisinsivonaiesile (r= 0.96, ICC = 0.95)
ArUSunansTdnd a0 (Energy Expenditure) Tdnnsenuianiendsainausunanisideondiauii nléd
saufumidndivesnguiiedne Taemsldeendiau 1 e isuwimdsnudszana 5 Alaunass (American
College of Sports Medicine, 2021) wazldauns

AU3anaunsTawEse (kcal/min) = VOAmUke/min) x tmedndfake) x 0.005 oo (1)

ntuiAsuansldesndiauiian (VOzmin), Aade (VOzave) warm1gean (VO peak) Ninlanasn
FrnseenaaneuAaiuaUinanisldndaiunga (EEmin), Aade (EEave) wavA1gean (EEmax) Anul
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AUNTNNYUA dusunsAIUIMAIUSIIUMSIINANIUTINAAaANIANTI (Total Energy Expenditure) 14751n
ALadeY (EEave) AMMYTEELIIAINTERNMAINIENMNA (80 U ieuszsnamaanuildlunilinanavesnisesn
MasmekuungumenMsenminUsenaudamieg

nsiiusIuTIMdaya

1. Ay mdnms wade el warnuideiifdestumseentidimeuuundudtenisentmiinseneu
Far TadwInmysaliunsneuaueseEsTIven A Ysinunisldeendiau dasinsiduveiala uaznis
Tiwdaanu el fiduuumisunsimunsuuuulsunsuniseenddnisuas sl sildlunsne

2, fi'fﬂv'fﬂﬂiLmiumiaaﬂﬁwé’ﬂmaLL‘U‘UﬂfjuﬁastﬁsJmfmﬂ’ﬂﬂszﬂauﬁ’qmmmgmwummgm (Track-
based Program) wagilUsunsataussiofnssaandisnuineimansnisiwinaznisesniidane s 3 v Lite
ATIVABUAUMINZ AULALAIINADAAR D9VBININTINAU TN UTEaIAN15IT8 (Item-Objective Congruence Index:
100)

3. duflunsiwionaniuil gunsaldmiunisiin uazgunsaiindvneaisinen leun indesdiiasgriineuuy
WA waggunsalindnsnissiuresidlakuuaeainen sudehnmsnmaaesuaumieularysuiisugunsainiy
Ailoffuannousunsiiudeya

4. Yuastnguszasd dunsunside e uarswazBeavesianssumasentndinie ufefonisse s
muaniUaenselvinguiiegnmsiu uaglgidismamslusuuiansanudugenlunmadiiuniside nedidisi
annsnneuiannTeldynidelnglidmwadenansidouviedsla o

5. wfufudeys fidefntsgunsaliameedsimelitunguiaegne anilsindusegsouguinenision
Bunsesnidane

6. ﬂq'um”aaa'wﬂﬁﬂ’ﬁmsaaﬂﬂ"wa”qmEJmachsLmsumaanﬁémﬂ’ﬂﬂizﬂauﬁ’amz 37U7U 10 Tracks
Usznauaegae Warm-up, Main Exercise (Tracks 2-9) wag Cool-down lagiisnsnaiunsinaeniswnmindu 2 : 1
sasrernaUszn 80 il idinstufindUSinanisldoentiou Sasmaduresitla uegnslindanuegng
seldasmasntisnisooniidane uazdasiilusunsumseenmdaneazduguuuunisesnidsmeuuungua
Tassarsnanamnasgu wiiosndedifnvesgunsaiinmeadsine fidedwindumsiiveyatunguietiady
seyana ngliudazauljufniseenianmenulusunsumeiunnusenis

7. ndaAugaianssumseentidame ARfevinisnsvaeuAMNaNysaivesloyaIInEULTUIn wazdaLiy
Foyaluguuvvidnafion lldlunsinsesinisadia

n1sdAszdaya

ihdeyaiildannmsindmeaisineiseninaniseenddsnie leun Usunanisldesndiau snsnsisu
vosila warUTinamslindsny uiinsgidelusunsneufiunesdniagy Ineddunoumsinagvided

1. Ainszsidoyaidnssann Tnemaeds () drmdoauunnsgiu (SD) uazA1gan-man Yo
Ysunaunisldeandiau dnsinsiwuresinla wasuSuinunisldnganu nasnyanisesniaanie

2. MUINENTINSIAUYDTILAgeEnaINaNnIs HRmax = 208 - (0.7 x Age) (Tanaka et al., 2001) Nt
Anafesazyosdasnsiiureialagean (%HRmax) lagldadasnisiuvesiilaedsnasntisniseeninga
718 (HRave) wazldaunis %HRMax = (HRavg / %HRmax) x 100

3. UszifluszAuanuviinuasmseeniidanislngendean %HRmax Liloazvousziuaaminiadeves
AINTTULAZINTZAUAMUNTUNAUNAUN VI American College of Sports Medicine (2021)

a o
W§iN13738
1. TRYARNYUENINIWAMNUFIUVINGUAIBE1S WU nauAIeg1ediongadisvindy 21.90 U du
- Y P Y d' v PN @ | a v A
Weauunnsguwiniu 1.08 ddwindiadewiiu 78.04 Alandy diuleauuninsg iy 14.36 uasildiug
WABWIAY 176.38 1wufng d@audetuuiInsgIuiigiy 5.75 AUa1ay 69913199 2 (Table 2)
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Table 2. General information about the participants in a research study

Demographic data of participants x S.D.
Age (years) 21.90 1.08
Weight (kg) 78.04 14.36
Height (cm) 176.38 5.75

2. MM TIATIEoyaidanssauvesm USinansiindany Usuanisldeendiau snsinsiduves
Wil m3dmnuerarvasdnNsWuvewiilageaaLazsUsEliusEauANuninueInseanMan1enaeny e
nseenidany wuin nquseesiiinisléndanueds (EEave) winfu 6.11 + 0.77 Alaunasdsiowndi Taefinsly
Wé’qmuﬁwqm (EEmin) iy 2.33 = 0.39 Alauaaeiseundl dIn1sldndenugega (EEmax) iniu 12.58 + 2.48
Alawpasiaouniiaz dUSamslinasuINnanssuziIaIN1eenA1aInIeUssunn 80 WIW Wity 488.92 +
61.49 AlauAass

duvsinanmsidoendauaids (VOave) fidwiiu 16.20+3.41 wa/nn/anit nefivsuianmsldesndiau
#an (VOmin) flAwinfy 6.23 + 1.74 wa./an/unit wagfivunanisldesndiaugeanii Ials (VO,peak) iy
33.20+7.53 w@a./nn./ui

Tugugnsmsduvesisla nuimsasnisduvesiilawds (HRave) dAwiniu 123.91 + 8.52 adusie
it Inediddnsmaduresidlasngn (HRmin) Sewinfu 80.08 + 10.41 Adwieudt uazadnsmaduresiala
geaniiinlda3waweanmdanie (HRpeak) iy 160.54 + 13.83 adarounil ioduandudosaresdnins
Wuvesiilagean (%HRmax) wuirilredewindudosas 64.31 + .53 Feegluszduauniinuesnisesniidene
LLUUﬂa;m’hsJmsaﬂﬁwwﬂ’ﬂﬂszﬂauﬁqmza@mzﬁumunmﬂ (Moderate intensity : 64-76%MHR) A13LAMII N
#3513 American College of Sports Medicine (2021) fauandlunnsnsdi 3 (Table 3)

Table 3. Descriptive statistics, derived indicators, and exercise intensity classification (ACSM) during group-
based rhythmic weight training (n = 24)

Variable Min Max X S.D. Unit Derived indicator Intensity (ACSM)
EEmin 1.74 3.28 2.33 0.39 kcal/min - -
EEavg 4.40 T.74 6.11 0.77 kcal/min - -
EEmax 7.74 20.03 1258 248 kcal/min - -

Total EE 35200 619.20 48892 61.49 kcal/80 min Total session energy cost -

VO,min 3.90 11.30 6.23 1.74 mU/kg/min - -
VO,avg 10.60 22.10 16.20 3.41 mU/kg/min - -

VO,peak 18.70 4640 3320 753 mUl/kg/min Measured peak VO, -
HRmin 68.00 11200 80.08 10.41 beats/min - -
HRavg 110.00 14500 12391 852 beats/min - -
HRpeak 140.00 195.00 160.54 13.83 beats/min
HRMax 190.00 19330 192.68 0.66 beats/min Measured peak HR -

9%HRMax 56.91 75.56 64.31 4.53 % % HRMax = 64.31+4.53% Moderate

(64-76%)

Note. EE = Energy expenditure; VO,= Oxygen consumption; HR = Heart rate. VO,peak was the highest VO, value recorded during the exercise session.
HR Maximal was predicted using the Tanaka et al. (2001) equation: Exercise intensity classification was based on the American College of Sports
Medicine (ACSM) guidelines, where moderate intensity corresponds to 64-76% of HR Maximum. In this study, VO, peak was used as a proxy for
VO,max for physiological descriptive purposes.
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afusIENan1IINY

NMIfnyIavesmMIenidineuuungudlsnisenininuseneudamedenislindsnuuasnis
povauBInaITIedalenaen 80 wiil luth@nwive dwau 24 au wuimseendidsnisuvungudenis
snthminUszneudoneiivsinanisldndwusiuanis 488.92 + 61.49 Alaunae’ Weusuidiussduamunidneu
nausivas ACSM Tnsfinnsanandasiniaduresiala (%HRmax =64.31 = 4.53) wuimseeniidmniedineglu
syduaMumiinUIuna (Moderate Intensity) SadusefuiimnzauuazUasndoroquninlunmsduaiuaussonm
mame Tnefideldedusenanendauys foteluid

1. Ysunaunsldwasanu

MNMsAnwIUInsentdnisuuungufiensenimtinussneudanesieiios 80 wit fuTuimns
Tandsnusmmdowiiu 488.92 + 61.49 Alaunass nemsldwdinuade (EFave) i 6.1 + 0.77 Alaurasise
it definnsansiandendeaisine) nuianisldndanuiaig LLUiﬁumugULLUUmim?{aulmiul,wiaz‘daa
(Track-based) m1uUTu191U (Workload) lasniseanniasnieluaigusn s'wmsasﬂuavﬂvsuaamiﬂévuéfa
(Adaptation Phase) amalmmﬂmwaw'mﬂaummaamamﬂummﬂmwamumam (EEmin) #ifien 2.33 +0.39
Alaunsodieund duimuldluraaniseuguinenie (Warm-up) wazmsamenduiie (Cool-down) ifinnumiin
TuszauLu (Light Intensity) LLaﬂumqmmi‘vmmﬂuaaﬂqmmuLuaﬂumsfl;wauJLLavmmﬂsumqmumwmu ALY
wduasiny Tnefimslinginuadenasndisnsoanidane (EEave) agjﬁ 6.11 = 0.77 Alaunaeisiouy uay
fifngean (EEmax) 12.58 +2.48 Alaunasirowdl Inedgeaeilifisduduuszana 2 wh viefesas 200 ileifley
ﬁ’umLa?{ﬂmaamﬁ’aﬁfﬂﬂiiu%!ﬂﬂwﬂ%wé’amuﬁqﬂuummﬁam%Lﬁmmﬂmimauauamw%mmmuﬁLﬁ‘wﬁumﬂmi
1%ﬂ§m,ﬁawmaﬂa:uw§auﬁ’u (Willis et al., 2019)

mamﬁ%’aﬁl,l,am“lﬁl,ﬁudﬁgﬂLLUUﬁans%uﬁma’nﬁﬂizﬁm%nwwqﬂuﬂﬁﬂiz@fuﬂﬁmemzywﬁmu
desmndnvarvedusunsuiifunsiinuuunaumanuszriamsinus s ndildusdhuimdnssdumdeunans
immmmuma‘uaamimemwmwmuﬂwmuawumsmaau"lmﬂiamauﬂamammawaﬂmawmmusuamqma
wu ndaiilen on vt warlva ednsaritesmudmey @umaawa’lwﬂivmumsmmmaqﬂmmuawmmauwsau
fu maonszezan 80 U damseenmadsneludnuarsinariiliineniefemaandsuainteszuunelsdn
waziauwelsdn lnsnnzszuundsruwelstniiffunumddnlunmssnvviinanisldesndiaunaznnslindsay
Tifogluseiuganannianssu (Volterrani et al, 2023) vasziieatu nisldussiusiudumsiig ianumdnigs
Sruaunndadunisifiuniszen (Physiological Load) windnaniielasesas dsmalianudesnisndeusives
i"mﬂ’ml,ﬁu%uasmﬁﬁsﬁ’]ﬁ’ag

wenNil Lﬁam%'amﬁsmmiaaﬂﬁﬂé’qmaLmumjmﬁ"aamsamfmﬁ’mﬂszﬂauﬁ’qmzm'al,ﬁ'auﬂumm
80 w1fl fuianssuUssavdu wuhdvfimamslindanusededeu 500 Alauansirends Geegluseaulndifes
waziieuinfunseanidsnelusysumin (Vieorous Intensity) ldszezimandundn Wy msdamens (Jogeing)
finnanga 8 Alaunssiadalus szaginan 45-50 Wil wienisiiuselstnedderlonduiian 60 wrd (Ainsworth
et al,, 2019) agslsinu msaaﬂmaqmmmmaumamﬁaﬂmmﬂﬂivaaummvmmmuﬂaumﬁmammumﬂﬁu
usshusmiumsiadeulmnuisnzaunideidondunaniu ilimumnsadnwwesszuuinueddalieganioy
asiildseiiosenuunuluse dmaldamsawautessuuiilowasnaendenuarsyuund i olaluagn
ey %ﬂﬂﬁiﬁ’iﬁﬁmﬁuﬁménLflumqLﬁaﬂﬁﬁﬂizﬁw%mwgﬂ (High Efficiency) ﬁw%’uﬁﬁﬁaqﬂ’ﬁmuqm}mﬁﬂ
vivanlufuazamileanniilisneniedniszausiu (Total Physiological Workload) ﬁquﬁ&mwhﬁaﬂﬁwﬁﬂ
(Keating et al., 2021) HruanlonalAnAINLA AL LA ANTUIALEUININNIIATEUNAG 9 lefninsisreledly
srgnaivifunaslamumnganegddunsildduaiuaussoammisnelunguiin@numae

2. Gsunaunsldeandiau

a A

NHANTANINUTT N1T80NMANFINLLUUNGLAIENISENUIMTNUTENBUTIMIzAaIliod 80 U1l diFn

Ysuaunsldeandiauady (Vosave) 16.20 = 3.41 ua./nn/uil vaieiia1uiunisideandiaugeaniiinliass

v
o

FENIeRaNTIL (VOspeak) Wiy 33.20 + 7.53 wa/nn/wndl Falaeialuusinamsidoendiaugegaildidusain
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Anuansaanssnnmdauelsingean Ssazviouianuannsalunisdidsuatldoondiauvesszuusilauas
nagaLdonuazndni slasesnesaudu Tnsnsoendidanefisgduaiumaiaui viinunisldeendiaugagn
(vo,max) sudusesnsedulisamerinuitssiunnumiindausssduuunasauisseduanuniinesseiiles 3
nseantdnsuuungudemssmiminuszneudmnsiansanssduaussonmidauelstnlvoglugasanuniin
Funngauwardmalininnmeiisemerwaigndnulagldoenduulusasiiasideiios (Steady-state Aerobic
Metabolism) Faidastenisiiiuuszanamuoinisldeantiaulussduimad Wy mafiunnumuuiuees lulnaou
\3e (mitochondria) Nt uAanssuvesouleilunse mumiﬂgﬂ'ﬁmaaﬂmmeWaaMiLa%u (Oxidative
phosphorytatlon) wazmsiiuauanasalumsidoandiauvesndunile (Bassett, 2000; Joyner&CoyLe 2008)

\efinsandasziumnuidutuvesianssumanie (Metabolic Equivalent of Task: METs) Gaifiuntiae
wanssnsmslindanurazoonmdineioudusasnmssmainuazin wudia Uiinaunsldoendiaunds
(Vosave) THInléIA 16.20 + 3.41 wa/nn/undl Wevnandwiniuisuiisufumieannsgiu (1 MET whiud3ua
nslfoendiauuasiingl 3.5 ua/nn/nd) MnmsAnwuinianssuiifiduadewinty 4.63 METs Ssdneglusedu
AvamilnUIunae (Moderate Intensity: 3.0-5.9 METS) anuinausivasing dbunndiagaandnisineiniiu
(American College of Sports Medicine, 2021) miﬁ/lml,aaaasm 4.63 METs faonszeziian 80 Uil ‘?ﬂ,mwumﬂﬁ
E]E]ﬂmaﬂﬂWEJLL‘U‘UﬂaiJﬂ’JFJﬂ’ﬁEJﬂU’muﬂUiuﬂEJU‘NWJU'L! ansninwsERUNsNIERusTULLAUATU e e L ilad
fifidngeninuneings 4.63 wh Feldhinssuilifisusidaaiunisuuseesssuuilaasnaonienuay sy uy
ndundewintiy widudussiunnumdnfsnzaslumsnssdunamsagyndsnuraiigdaiou 500 Alaunae’
sonsUfoRlunilends uenaninisfisamerauegludasenumiinssduuunansmunastssduaduduves
Aanssunenie (METs) §edavduseduiliiaamedonisadieninuaienainnisiinden (Training Stress) Ll oty
aussanmmene lusazifoafuseisanaudssienisiinnudazaumienisuinduannmsosnusaiiu
Fnsin (Overexertion) 4 sLdutladsdrdnyiidaaiuaiunei asluniseanindanie (Adherence) dmiungu
unfnwmamelussazenidneae

3. INTINTAUVDINILD

mﬂmamiﬂﬂmwmwmsaaﬂmaqmmwuﬂaumamiaﬂu’muﬂﬂivﬂa‘umm soiiies 80 wift HA1dns
ammmmu‘uamﬂ%maﬂ (HRmin) ag‘w 80.08 + 10.41 adioundl uaz ﬂﬁamiwmsLmuﬁuawﬂamammﬂlmsw@u.,
genmdsme (HRpeak) Wi 160.54 + 13.83 adastounil fmmmLmnmﬁumwﬂWam’mmmu‘uawﬂamqﬂu,aq,
guanaansnUstldinanssufissduarumiiniivannasaenadesfusnuuzvesusunsuiiuseneudaetasnisiin
Fdmnmtinuandsiunslasiadiweusazianssy Tnevhld snsimsuresiiladodusidianisassing il
anudAalunsinauuazdszduseduanuvinreaniseenmdme Wendanuduiudidaduiulsinmnis
THoandiau wazsziurssruiisnnelasulusswinanisyiiAanssy nsiwasuulasdnsnisduresiiladauise
l9agNouseAUNIsYNUYBITEUURIlanazaonlden SIUTIANUABINITNA NI UTDITTUULIAT1UBAT LA BE N9
WANTEY d@aARaeiU Marini et al. (2022) Na1INANNNENLALILEELIA1U0IN1T8BNANEINBLULLELSDNIBNENE
Tnensirensnevauemeassiven lnglaniznsiiiud uressnsinsidurewilasasusunanisldoendiauly
Swarsaidoudloanssusndululusseznaiuiy mnasAnundanantirdiuinnsineanundnlussduuiy
ﬂawﬁqﬁiau%’wwﬁﬂamq@iaLﬁmmmmﬁﬂﬁﬁzwﬁﬂﬁ]LLawaamLﬁama&ﬂuamazﬁmmmﬂizLﬁum’lwﬁﬂﬁummi
panmdinmennAsns msduesidlaeisldodiamngay wonanil Seo et al. (2025) 189UIAEASINSLAY
yosflafienuduiusidsninfumslindsnulurazdfoafnsmuaswaransoliiduiad Yanszaunis
#3581 (Physiological Load) vesianssulaegraminzan lnowngluianssulidamisatnusununisldoandiau
lalaensa

e arsaunseduauntnaeinisesntdanieaina1ensinisidusesialaied s (HRave) T61
123.91 + 8.52 adasowil lethluSsuifisuiusnsnisduresialagganiuaunisves Tanaka et al. (2001)
NUI1ANTBEALYDITNIINTITIAUYDINILAZ9ER (% HRmax) ogluseauUrunansdisasud1amin (Moderate to
Vigorous Intensity) 3aunausiua American College of Sports Medicine (ACSM, 2021) lénualiniseanrds
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mesgauliunaneglugUszun 64-76%HRmax uazsedurputnineglugaUssuia 77-95%HRmax 210
nsAnwesurgldiinisfnmuaidnsinisiiuvesialaseninanisesnianieliiiesleliaiusaniuausesau
Anumtinvasianssiliaenadeiuid maneraInIsin 1L MSRIVIATIINUNILYRISEULIILILAL Y OALEaA T D
msuiaUszansnmnnsldndsonuwinty widadundesdeddaluns sy e unnuvasasodomintavan
audssvesmseenidaneiidanuminfulnauainsavessnanie (Overexertion) uazanlomalinmnnisol
LiflwszasdiiAeatestuszuuilauasnasnidenluseninmsufdafanssuldesnilussdndnm wansdnunil
avttouliifiuinisesnddimeuuungudnenisentimiinuss neudmnzannsonsedussuusialauasnaonidonly
oglutanuniiniifssnerensiamunaussonmmianediunelstnld wihdnvauzvesianssuazlilinisesn
fdsnonuuuelstndeidedlugluuudafu uinmanaunaiuniniadoulmsmtunmsldusadiulunasdises
Aanssuhliisnsmsiduvesidlanseglusduiigeogisdeiilos aeandesiumuuziiivss ACSM Aiszyinnisen
fdsmeftarunsainwfesardasniaduresialagegn (%HRmax) Turnssduunasduludusssziiaunud
AnennlumsdaaSunslendanusIuTeIT N eLaraus TN MY BITE ULl AL aanLE on

wenani Adnsmsisuresidlageaniinldeisszninenisiln (HRpeak) fiAn 160.54 + 13.83 adastownil
wuaszj"LmwmamwaammiimmmaaﬂsmumwwuﬂiwLmaimmauwmﬂ Fadurdidnmsinuesngy
ﬂmmua‘ummi‘mmLLaum{LﬂzjmemmmumuimaamwaﬂﬂﬁLmsu nsUsIngsAamnivannvateiuil
aonndeafudnunzvesnseenmdameluguiuunisindoulnaluusiazds (Track-based) wagazvisuuuAnues
ACSM AFlRuTnsadusgduaaminanelufanssunien fuausafiuussansnmuesnisfinuagnssdunis
Ususwesszuuilauagnaonidonlddninnsiinfifinnaminasiiissseduiien

e nsldmsesarsnsnisdiuvesialaaegn (%HRmax) MnAdTIMsuvesialadsnasnfianssy
ﬁaﬁaLfJuLmeﬂﬁmmzaﬂumsﬂimﬁusséﬁ’umwwﬁfﬂmaﬂmiaaﬂﬁﬁé’amaLLUUﬂzjuﬁasts&Jﬁﬁmﬁﬂﬂimau
Fomzlunuddeid selundvesenudenndesfunuimisainaves ACSM wagANUINEETIU URG MTUAS
WldldlunsesnuuuiarmuaulusunsumsesnmdinieluuunvesnisiseunisaeuuaznsaLasugua m

AjUnanTIdeuazdaLauauuL

MmNy IaveIMIsanmdansuuungudiemsentminusznaunnedenislindsnuuagnis
povauomNETInelutndnwe aguualdwsl

1. WnAnwimeefiainisldndsnuads (EEave) Wiy 6.11 = 0.77 Alaupasdsewnd Usumnsld
WFIUTIMARDATEELLIAINITOONMIRIN8UTEUI 80 Wl Wiy 488.92 + 61.49 Alawmass YSuunsly
gendlamaie (VO,) Wiy 16.20+3.41 wa/nn./anit sasinadiuvesidlands (HRave) witfu 123.91 + 8.52 s
o

2. thdnwmanglunasntianseenidame Wedwanduievazvosdnsmaiuveniilagegn (%HR
max) WuindAleduviniy 64.31 + 4.53% Faanansadaseiuanuminuesnisesniidanisuuungusienisen
thuiinusznoufonglumafeilioglussiuiiunansmnasineaisine1ves ACSM

wanabiiiindd miaaﬂﬁﬂé’qmaLLUUﬂq'mé”;EmWsaﬂﬁﬂwﬂ’ﬂﬂizﬂaué’amxsfaLﬁaﬂLfJuswzL:Jm 80 U9l
ansansziunslindsnuasnsihauessruuiilanagnasadenldluseduiimnzauuaz dneglunumnin
sriuunasnAsives ACSM sanansahluuszgndlilunisdanisifounisaeunsiannaussonmmianie
wazmsdsasuavnwlunguiindnwla

FawsuauuzTunisinanisideluld

1. miﬁﬂﬂmmumiﬂﬂLLU‘Umiaaﬂﬂ"']é'qmaLLUUﬂq'm’f’mmiaﬂ‘lfwﬂ’ﬂﬂizﬂauﬁ’qmw'aLﬁ'awﬁu
szovia 80 Wil anduduniwedUsunsusiounmieulnsiamzludinisaisiiugunisinuresssuy
Wlauavvaenidontarnsldngsanu

2. mitﬁaﬂvhmﬂumi?lmmmﬁaaﬂﬁwé’dmmwuﬂejuﬁaaﬂﬁaﬂﬂf’mﬁﬂﬂizﬂaué’]’qmmaLﬁmﬁﬁmm
vannuaneifielmAnnisineleurtnug lldlunsiindeuitofiuszsuuilauasnaondenl sty
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Abstract

The purposes of this research were to study and compare the effects of a combined plyometric
and agility training program on scoring and defensive performance. The participants were 30 male basketball
players (aged 18-25 years) who were randomly assigned into two groups: an experimental group (n=15)
that received the combined plyometric and agility training program twice a week for 8 weeks, and a control
group (n=15) that followed the regular basketball training. Scoring and defensive performance were
evaluated. Data were analyzed using mean, standard deviation, paired sample t-test, and independent
sample t-test. A significance level of .05 was considered the statistical significance. The results showed that
after the 8 weeks of training, the experimental group showed a significant increase in scoring performance
(p < .05) and a significant decrease in defensive movement time (p < .05). In control group showed no
significant differences in either scoring performance or defensive movement measure. However, after eight
weeks of training, both groups showed significant improvements in scoring performance and defensive
movement time. Therefore, it can be concluded that a combined plyometric and agility training program is
an effective training modality for enhancing physical fitness and sport-specific skills essential for competitive
performance. This training approach represents a viable alternative that can be appropriately adapted to

support performance development in male basketball players.

Keywords: Plyometric Training, Agility Training, Scoring Performance, Defensive Movement, Basketball
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Tutlagduiniuanaveaieduviduinildsuanuiouegraunsvarsluszduanasinifisuiuiv
Wnueakaztonaduon tnefidnuausnsudstuil fvualiiduisassdng dieas 5 au dosdslmimiuiiio
AveuAsasuaakazaidlantaluauansalunisiaswuulaensleugnuIaNAUeaadg MIsvesa oy tu
vusdetufiduasdesdiiuraruansalunsdestuiifssansamiitedudimasnvesihonssdu Samawivus
yoamautsdutuiuegfuaruannsalunsiezuuuaraufisnnniidlodugaainisuedy waefinmaedeudily
sunuunEnaduluInaenIan (High-intensity Intermittent) §afoen1snisyauyssanufuvesssuundsnunas
aussnnenedia fey auainsalunsheskuuiusiuguasanuansalunstosiuiivisuuiady
Hadeivnd iy SsnrudiSavaililfordufisuainusamedaini uidwosendefiugumeaussanng
mefiudunssaznsindeulmiisndufieadanuldiuieuluniswtadu (Vazquez-Guerrero et al, 2019)

Tunsudstunrainaueaaliluififiausnduazdudugs dnimdndudeserdaussoninmiamed
Toawiu Tnsanizegneda Anuadesa (Agility) Lazndaszidavasndmiiie (Explosive Power) Fadusadusznau
winfidsmadenuauslumsvheziuusezmsdesiu Wlulifvenunugnuaznnuy lusuauaansalunisyi
pzuu tniwidesdieuadowihlunadsgnuaundngdeduazmauadsuiiensesunnduienfameidh
Usen sdeedldndaszidnlunisnselands Jump Shot) wiemstwihazwuldutiu luvardiduresmuannse
Tunstlestu dniwideserdunuannsalunsufaseneulduaznisaladvininniuienaduuagdudsnms
LA pufiveadnens (Vazquez-Guerrero et al., 2019) mndnAmdaunaosinasndssudafliiioane oz
dwalidsUseulunmsdedonydy uavanUssansamussmnuansalunsiaswuuasnsdeafuiiug ey
myananssanwlusunsndesinsuungaszidndadunumaidiinasunazdnimnlrnimd A Juedis
fuilelvaenadosfiuaniunsaiaisluaun

ikl sinmaingiaansnisfunfildsumsseniueginiendunsiaumiszidauazaia
fo nmstinndelowmin (Plyometric Training) Fudusunuumsiinditiunisiauressasnsinuazindvos
ndunile (Stretch-Shortening Cycle) iflarAnussgeaniunaniiduiian msfinguuuuidmalasnssonisifiuniy
wiwsuBesUfizen (Reactive Strength) FsfleudrdnBeanisnsglamiasuuuuas msiUdsuiianiseg9iaii
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Lﬁaﬂaﬁuﬂmfﬂuﬁmmammuaa F991nn15@nwIes Pechlivanos et al. (2024) wuin1sinndelelun3ndewa
smsi?mwuiumnﬁummawaamsﬂﬁz‘[m (Vertical Jump) ¥ aaummmammaa mmJuﬂa%wumuwmmum
nsfiuenuaansalumsiaz ke LeUea wonantl Maiivaussan e uauages (Agility) &
Judnnilsidedfaiiliamnsausnviaainnisiinndelawssnld esinanuadesilufimuianauealils
wmnedafiswaanusilunsedeud widsuienuauisalunisiudsuiianis (Change of Direction) waxnIs
dadulaneuldroaniunsaififetuluauuessdundu FsnmstinndelowninazgrouiulnisUszaiusumes
svuuUsramdemsnanunieuarnsmnailuganaandediuni (Cao et al, 2024) sudsmsanszoviiandudiaiy
(Ground Contact Time) Fsdswalasnsananisiiuausudadunazanuisluniswdsufianie (Change of
Direction Speed) ﬁﬂﬁﬁﬂﬁmmmiamEJIauLLiaLﬁam?{auﬁL%aﬂaaﬁulumiammmjaiaﬁ WEanTisannuS N
fuitslunisviasuuulfegnsmniuardsyansnmuniu (Pechlivanos et al, 2024) fewgil n1sflnwdele
wdnTsjatiuiansaimdssndanas msimuianuedesi Judussdusznoudidyilasdieiusuaussonm
yamefidnimuianaueasysuaminededesnisieanududelunisudeiu

agslsima wihimsiinndelowninaduisfiivsyansamlunsiaundssada wiluaniunisainig
wistuuianaueasse dhimndesiinsindeuiludnuagnaiefinnis (Multi-directional) wavnswaeudsnaznis
A euilogsdundunasniian Aideiudadiuinnmsiinndelewnsnifiesegufsroraliaunsaneulandainy
%Uﬁzjauﬂuawﬂwumimmuuuuamﬁﬂmﬂulﬂasmmumu N51NSENANAR DAY (Agility Training) RihbTh
mammuwﬂuﬂaamwmﬂm Luaﬂmﬂﬁ]u‘ﬁ’lﬁliﬁﬂ‘uﬂﬂ%ﬂﬁﬂmﬁﬂ'ﬂiuﬂﬂ@ﬂ‘?ﬁ/\laﬂiuLU@VIW@J‘UW‘UUJJWU%&’ML%J’]ﬂ‘UﬂWi
Lﬂaaummmﬂmlmammuuﬂm %qaamﬂaaqmumﬂmmiﬂﬂgﬂLlfu‘uwammuwwmwmamaaﬂiumuamiamwma
mevaluduamgs auedea warANuudusudessdnluinAunldegadussdnsnmuinniinisiinguwuy
\A87 (Huang et al., 2023; Bouteraa et al., 2020) wenanil szagabunstinfianudidydaienisiudsuulas
eassiven Tnenuinlusunsunsinfifianududusedeaduna 8 dUai dwalifanisusudwesssuy
Uszamuaznanunile (Neuromuscular Adaptations) Safutadendnlunsifivaussaninnianenasinseianie
nsvestinAKIUIAINAUoaRYelitsdAgy (Cherni et al., 2021)

NniamaLayAnIdRgTinamty Gilimuanule@nvinadennuannsalunisinguuy (Scoring
Performance) waznsiadeudiifadosiu (Defensive Movement) Tngnss §3deTsiianuaulafios@nuwinaros
Wswnsunmstinndelowsningaufunsiinanuadesiaseanuansalunmsimazuuuias nswdeuiidaestuves
Pnimunanaueae Wesennuindnimuiaiaueadidanuaimnsalumsviudaiia uiluueessliannse
wsuidsostuldaviofntulumanduiu Sei¥anUsvasdiite 1) Anwinavedlusunsumstinndelowminuiy
nsnauAgdeiasaruaIselun IMATLLLLAZ N15AE ouTlid sl asturesin M uiainaveaty uay
2Fsuiisuanuannsalunmmhaziuulagnsiedsuiidsdesturesinfmuiainaueareszninngumaass
LLaxﬂﬁuﬂuuqumﬁaguqmﬂwsﬂﬂL*T;memm 8 dun v Imaé‘?&amagmdwmwé’qms“s’lmﬂuiwmm 8 dUnvi nqu
maad%ﬁmmmmszﬂ,umsﬁmzLLuuLLaznmﬂ?iauﬁ%aﬂaaﬁ’uﬁsﬁuuazLmnﬁmmﬂﬂfjumuqm Wernan1538e
Il duuumnsdmsudinaeulunsimuiaussanmvianienagyinvsvesinfuuianavealiiiusz@nsam
geansialy

ad o = a o
ADALUUNTTIY

Uszans

Uszynsildlunsideasall Ae dnivuianaueamnayig Unine1desIiigIunsinuy

NguADE1

Y + Al Ay & o a i = 9 a Y @

naudleg e ldlumsideiduinfmuiainausameaye 01g58nIe 18-25 U seauun1inendssnvdy)
JuUNILABUF LA u191NNITAALE DALUULANIZLANZAS (Purposive Sampling) AILAMIIN1TAALT15919IUT T
lagmmuavIANaNAIg19 18T sUNTI G*Power L393TU 3.1 MnuAsEAUTEAAYN19ERAN .05 A1811419N73
Ay (Power of Test) LY111U 0.95 uavArvuIndnSna (Effect Size) 1W1AU 1.35 814899109117 T 88

Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 96



9

L a a o . a o o '
N v » Journal of Sports Science ovizmomnmmimsnwmazmwnﬁygwmw nqyym?wma&m?mgzm\n/szmﬂwy
*ﬁz and Health Innovation U7 5 aduil 3 (hsngrau - Aueneu 2569)
oD :

Alonso-Aubin et al. (2025) lsvuinngudietnsnguas 13 au 534 26 Ay Liledasiunsgamovengusiioeis
fAfedafivduaunguitegiadunduay 15 au savmun 30 Au

AENEINTARIRENNGNAIBE19ATUANIUILLGT FITevinsnaaeuneunsinlagUseiduauamisaly
N19M1AZ LU (The Malty Shooting Test) wazN15LAa oudl 13 e ey (The Defending Player Movement Test)
i maAziuy The Malty Shooting Test 11dug (Matched-pair) iieutsngusegsliiissfuanuanansaly
msviezsuilndiAeiu wdwihnsgudingunaastwaznguaiual lnedsduegeiienisnisiuaain wavinunl
nauneasslasunsiinuiainaveaniuunfAsdunmsilnndelowniniazaiuaaeddd (Plyometric and Agility
Training) dunaumuaulasunstnuiainaueanuUnfitiietagauien Wil Nan1SNAdEUABUNSNARDIVBIT IE BT
nauliwaneeiuegiituddgmneads (p > .05)

naein1sAaaanid15un15938 (Inclusion Criteria)

1. dnuranauea inavie dengsening 18-25 U

2. fsraunmsallunisudsuegiedion 1 :19n3 Tussezanedation 1 Uiikuan

3. fidrsmanudslifomsuindunielifllsaussdrdufoadulsailonaznasniden TsaAeity
ndnile Bunasdosie

4. fusondnsunsidelasatingla uardusenufiRniulsunsunistindisinun

NAYINIAAEBNEBNAINNI5TY (Exclusion Criteria)

1. firsaulaiannsovinuuaud fvuasuszssanianunegates 80% uie 1w 13 A3e 90
Favun 16 as

2. fuihsaldansnsavinmveaewielul

3. fuisuanmddeiameaideluseninnimeaes Wy valungtRuveg 3e en1siulae

4. YanauMNMadnTINnTITelusEninensAinm

inFesiiofldluauise

1. Waunsumsfinndelewninsufumsiinanuadesia Wunsinfidunsiaundsudavendiuie
warnisnevausslunsudsuiianis deeenuuulvasnndesiuuiunuasdnuarnisiad eulwivesdnfiun
vnanauea Insutsnisinesnidu 2 svey fo szexdl 1 @Uawid 1-0) Wumsadainuelugiuasnisasgitud
gnAes wazszezi 2 (FUain 5-8) LﬁumslﬂummL%u%ul,t,azmimauauaw?aqﬂ (Reactive Agility)

msfnlunsiazaisldinaUssann 65 wfl Usenoudenseuguinenis (10 wiil) mafinanalusunsa (45
unfl) wagmsgany (10 ui) Tneddumsiindanias 2 ada (Fudsesuay fumgiauf 1an 17.00-18.05 u)
sorlondusvezioan 8 dUai viall lutuiiimsfindouuiainaueannfisiudie fisesmualisuiunsiinn
Tsunsumdelewninirufuanundesianeunsindonuiainaueavesiin Jeaiunisuiniivananuiviesi
avau wanifleliAnUssAvanmaegalumsiaumdsudawaranuadowty dndutuduiilsifimstinaulusunsuil

nauiegvaEALIuNTEndeNinwe uanaueanuUnAT I Auu U funguatuau

Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 97



9
U a = o , a o o
*Y;Journal of Sports Science ovimsowenmzmimsnwmazmwnsmgwmw n@ilim‘]714&/7&&/57?/!73]!!14\11/5’3414?12148

and Health Innovation P o o o
o - ‘ U 5 auun 3 (nsnYIAN - NUBIEU 2569)

Table 1. Training Protocol for the Combined Plyometric and Agility Training Group

Week  Order Training Activity Volume Intensity Recovery

- Warm-up: Jogging, dynamic mobil- -
1 ity, dynamic stretching, movement 10 min Low-moderate
preparation

Lower-body Plyometric:

Drop jump — Squat jump 2 sets x 6 reps Maximal explosive 93 min/set
Lateral bound 2 sets x 8 reps effort Box height:
(4/side) 40-45 cm

Upper-body & Core Plyometric:
(Medicine Ball Power) Medicine ball: 3-4

1-4 2 Medicine ball chest pass 2 sets x 10 reps ke Maximal speed 90-120 s/set
Overhead slam 2 sets x 8 reps
Rotational wall throw 2 sets x 6 reps/side
Agility Drills (Game-like): Maximal speed with
Defensive slide + close-out 2 sets x 3 rounds control 45-60 s/round
Zig-zag sprint + backpedal 2 sets x 2 rounds 2 min/set
Reaction cone drill 2 sets x 3 rounds
Advanced Lower-body Plyometric:
Drop jump — Tuck jum 3 sets x 5 reps Box height: 55-60 .
SingFl)lelegplateral bo:nd " 3 sets x 6 reps cm Maximal explo- 273 min/set

(3/side) sive effort

Upper-body & Core Plyometric
(Medicine Ball Power) Medicine ball: 5-6

5-8 2 Medicine ball chest pass 3 sets x 8 reps ke Maximal speed 2 min/set
Overhead backward throw 3 sets x 6 reps
Rotational scoop throw 3 sets x 6 reps/side
Reactive Agility Drills:
Mirror drill (partner) 3 sets x 20-30 s Maximal speed, re- 60 s/round 2
Defensive slide + sprint contest 3 sets x 2 rounds active movement min/set
Random cone call drill 3 sets x 3 rounds

- Cool-down: Static stretching, )
3 ) ) 10 min Low -
breathing exercises

Note: The training program was designed based on the principles of specificity and progressive overload, emphasizing stretch—shortening cycle
activities of the lower limbs, trunk, and upper extremities, as well as game-like reactive agility drills relevant to basketball performance.

2. LUUNAABUANNEINNTAlUNTTVIUAY (Malty Shooting Test) TdUsziluiinwenisgalszaniglaaniig
amuiiosdnazan TnefidrumsmadeudasimsBaszgain 5 seuduanlnuniudidu ndmisBausazads
Foslavsuiluuasidunasauuuddanduashnsiduaadnluedaidesnelung 70 fuit msdnezuuy
NATUNNNANTEUAREYN (3 AZUUU ﬁm%’ugﬂaqmﬂmlﬂgﬂmq, 2 Avuuy dmiugnasiielnd, 1 Avuuy
dmiugnnsvaaual way 0 Azkuw dmsudduag) Az LUUTINT OIS 1E W e (Varghesea &
Shelvam, 2014)

3, wuunedeunIsedesuiidedasiu (The Defending Player Movement Test) TdUszifiuaauanuisalu
naadouiinugrudedestu Inefidniunmeaeudouadeuiisisnnuiigaaamuiiandfmualufiuiios
Josfiu Useneusienisalad (Defensive Slide) N53sneevds (Backpedal) wazmsinvdsuiiamaduwimaesnis
ﬂmﬁuﬁgﬂﬁm msfnpzLuLinnsregaildlunisveaeuauasuusasiuls iheduiud) Bddnaies
azﬁauﬁqamsausmsﬂmﬁ’uﬁgﬁu (Mahdi & Jaro, 2023)
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nsiusIusutaya

1. Fnwwidnms wnfa nqud uesaideiifeadestunisilandelewmin msflneuadewia uaziinwy
wmnzlufmuiainavea weliduuumdlunsimuagiuulusunsumsiinuasduysildlunsing

2. Favilusunsunsiinndelawnsnindunisinanuagaei uaztiauesiodnsinandiiuingimans
nsfwazniseeniidanie S 3 viw ilensisasUANIMINEANLATANLABAREBIYRIANT T AU TN UST ASA
N15998 (Item-Objective Congruence Index: 10C)

3. duflunsiwiouaniuil gunsaidmiunsiln wasiedesdiodmsumsnaasuauasnsalumsiusuuas
mandeuidetlesiulymenlda

4. Juasinquavasd Tunouniside svoziim uarsasBunvesianssunisiin TdtenissyTadunay
Uaoadeliglihiiumeu uagligidisimasunaluuuunansarudueeud1siunside Tnegiinsimanunsnnaudinin
mAfelsynidlelngliifinanszvula

5. fdlumsnageuanuaansalummhudiamaadeuiidsdesiuieumsiin (Pretest)

6. wUangusieg13ie33dug uazduiingndunaassitldsulusunsunisilnmdslewminuazanunaesin
Fwfumsilnun@ waznquasupuldsumsilnunfiiissegnaiien Tnengunaaesiifiunisiindusezioan 8 dUanv
Faviaz 2 ada (FusmsuarTungitaud) [aussum 65 witdends

7. {3deauaunisiinednslndda 1ilonsivasuanugnioswesimatazianunisidisiunsilnesis
atuaue vial nsfnaalsunsuiimsasduiunslutsneunsfindonunanaueanudnfvesity wazlutudu
vendienniuiiilusunsumstin feaesnguiinadisumstindonuianauoamunfvesiia

8. 1ilensu 8 dUnv Aflunisnaasuauarnsalumsiuduas msindeuiidslostundenisin 8
dUansi (Posttest)

9. as1vApUANANYsalveslayaLaringns e wiNaNeadA elUSsufisunanauAns el
nNauLaysENINNaunLIngUsrarnsie

n1sAszidaya

thfeyailldnnismaseuniinneiielusunsunesfiunesdifagy Tnefitunounsiinsesidell

1. AwszideyaBenssamn lnemdnade (X) wazdmndoauuannsgiu (Standard deviation: S.D.) 189
KansyadeuAINaInsalun LA Meiadeuiiielosturendumnass warnguaiugu sereumsiinuas
waasHn 8 dUansi

2. WisuiisunamsvageuANLansalumshuditas MsindeuiiBstestuntelunguvaass uazngy
AIUAN FEWNINNOULALNAINITEN 8 dUn fnealid Paired sample t-test

3 Ssuifisunansnaaeuaannsalunsudiutas siedeuldesiuseniningunaassuaz gy
AIUAY Warouuazndansiin 8 dUa i Faeadd Independent sample t-test
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1) Yoyaniluveingusiegunudl nquvnaes (n = 15) danadewazdinndenuuunigiuuetany Wmin
wazaugs wiiu 20.30 + 1.71 U 84.00 = 3.29 Alansu uay 168.87 + 4.12 LWURLAT AUAIAU YaueNguAIUAL
(n = 15) dAnadeuazdiulotuunnsgnueesaty inin uagdiugs winiu 20.20 + 1.37 U 72.67 + 7.23

Alansy way 172.53 + 5.56 WURWUAST ANEINU 9 Table 2

Table 2. General information about the participants in a research study

General information

Experimental group (n=15)

Control group (n=15)

X S.D. X S.D.
Age (years) 20.30 1.71 20.20 1.37
Weight (kg) 84.00 3.29 72.67 7.23
Height (cm) 168.87 4.12 172.53 5.56

2) ngumaasdiialadsuardaudsauuLINTFINYBIHANITNIAGEY Malty Shooting Test fiaunnsiin
WINAU 7.03 = 1.79 AZWUY wagndenIsiin 8 §UaIYnGU 8.00 + 1.16 Azuuu wavmsidsunlanviniudesay
13.80 Wiovhmsiieuiite uanadenuiniinnuunnansiuetelidoddymiatnfissdu 05 (o = .006) uenani
Han1snAaeu Defending Player Movement Test Y84nNaunAaInoun1sRANAWYIAY 20.72 = 2.12 Ju1il Uag
wdsnsiin 8 dUamilidiniu 17.53 + 1.70 3udl uwaznsiwdsuudaaiiufesay -15.40 deSsudisunuing

Avuwanafuegelitud Ay nsadAiseiu .05 (p = .001)

yaurnguauAuiiAtadsLard s LUUNIT ILYBMANITNAABY Malty Shooting Test fiaunisiin
WU 7.00 £ 2.22 AZUUL WATVAINISEN 8 dUAIINAY 6.86 + 1.44 AzuuL warn1TUA suklanyiniy
Yovar -2.00 WailFouisuanadslimuanuuandstuegitedfymsadafisedu 05 (p = .779) uarnanis
naaey Defending Player Movement Test 483ngaAIuANnaunIsSANIAWYIAY 20.73 + 2.21 JU1¥ LagnaIns
fln 8 dUaslawvindu 19.72 + 2.07 3wl waznsAsuudaswiniudesay —4.87 Fslinuanuunndnsiusgned
todfymsadftiszsiu 05 (p = .095) fam137a7l 3 (Table 3)

Table 3. Comparison of scoring and defensive Performance before and after training within groups using

Paired sample t-test.

Before Training

After Training

eroup £ sb. X  sb. P A
Experimental group
- The Malty Shooting Test (Score) 7.03 1.79 8.00 1.16 -3.19  .006* 13.80%
- The Defending Player Movement 20.72 212 17.53 1.70 855 .001* -15.40%
(second)
Control group
- The Malty Shooting Test (Score) 7.00 2.22 6.86 1.44 0.286  .779 -2.00%
- The Defending Player Movement 20.73 221 19.72 2.07 4.73 .095 -4.87%
(second)
*p<.05
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3) ADUAITHN ﬂﬁjwmamﬁﬁua?{sLLasa"JuLﬁsJamummgmmmwamimaau Malty Shooting Test
Winfu 7.03 + 1.79 AziuY waznguAuANTAvnAY 7.00 + 2.22 Azuuy wazmsiasuulaasinfufesas ~0.43
dlevhnisieuiisuAnadsldnuanuunndsiuedeiidedfymsadffisedu 05 (p = .964) uazran1snAdey
Defending Player Movement Test fiaun1siln ngumaaeadiAnviniu 20.72 + 2.12 Ui uagnguauauiiavinfiu
20.73 = 2.21 3und wasnsidsuulasviiudesay 0.05 slinuanuuansaiuetelideddyneadffissiu .05
(p =.997)

aendansinifuszozing 8 §&Uami wud1 nquneassiianadsuazdiudsauungguvesHans
va@ey Malty Shooting Test WU 8.00 + 1.16 AxiuY YazfinguaIUANTiAYINAY 6.86 + 144 AzIUY LAZANS
Wasuwlawindufesay -14.25 dlevhnswseudisuaiadonuinfianuuandeiueg e itod dynisad fd
5¥AU .05 ( = 0.025) uagKan15nA#ey Defending Player Movement Test #aen1sin naumaaesiiawiniy 17.53

Y

+ 1.70 3unl luwausiinquasuauiiawiniu 19.72 + 2.07 3unil uaznsideundasvinduesas 12.49 Fanuind

aaa

AMULANANAUBENTTYEAYNISERANTZAU .05 (p = .004) A9R19197 4 (Table 4)

Table 4. Comparison of scoring and defensive Performance between Experimental group and Control group

before and after training using independent sample t-test.

Experimental Control
Test group group t P A
X S.D. X S.D.

Before Training
- The Malty Shooting Test (Score) 7.03 1.79 7.00 222 004 964  -0.43%
- The Defending Player Movement (second) ~ 20.72 212 20.73  2.21 -0.01  .997 0.05%
After Training
- The Malty Shooting Test (Score) 8.00 1.16 6.86 1.44 236 .025% -14.25%

- The Defending Player Movement (second) ~ 17.53 1.70 1972 2.07 -3.17 .004*  12.49%
*p<.05

2NUIENAN1IIY

PNNaN1TITY NsEnndeleln3nswiunsinAuAdewIYe NI IUANAUBAY B SEAUNIN NG 16Y
Tnenduneasshmsiinuainnuesuasiadudendslawniniufuamundesia svezna 65 wifirenss viinisin
2 JusioduUnii 1uiian 8 dUanii waznquaduauinisEnuianaueaniuund fauusaiuauanisatunisy
pzuuLLazmsAAeuTLdsosfuilafiduyndauyslundunaass wasngumeaesiidfisdunnninguaiuny oehs

aad

N v o W o = av & a Aoy Ya o Y a ' I
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) 9 & . = Hoqou v v & & o o e '
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o PRy A o . | ' < ' o .
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dsnalinduiloanunsandansalauintulussezianiiduas wastialiinn1swauIALLT LS IWarNa U89
ndutleegruaud TWsunsunsiindsdesldszaunisnssduiinainaneuaziinnundnifisane fivsvildnd e
a ) | I . | oA o oA Yo A o v A
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namsiTemelidiuininindnlngisenu gaden Auilddaaulutsdunsiil 4 fs 6 Tsagviounszuaunis
Wasushuanmsmuaesflailugnsedeulmiifusalui® ndwugaasusangn dnfmssnuiaiansa
novausstodyyaldlaslidemyain {Andanud efulunisfnii udy uasuesnuioslugugdnimid
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Abstract

This qualitative study aimed to explore the lived experiences of combat sport athletes toward
CoSAQ ( Coordination, Speed, Agility, Quickness) training, the subjective cognitive- motor adaptation
processes, and the role of coaches in creating effective learning environments. Using Interpretative
Phenomenological Analysis (IPA), fifteen combat sport athletes (taekwondo, karate, and boxing) and five
coaches were purposively recruited as key informants. Data were collected through semi- structured in-
depth interviews, participant observation, and field notes over an eight-week training period. Prior to the
CoSAQ program, most athletes were accustomed to traditional SAQ training that primarily emphasized
physical speed and agility, with no prior experience in training that required simultaneous cognitive and
motor processing. Consequently, during the first week of training, athletes reported feelings of confusion,
high cognitive load, and self- doubt regarding their own capabilities. Analysis revealed four superordinate
themes: (1) directed confusion in early training, (2) the mind-body integration process, (3) transformation in
self-perception, and (4) the coach as a creator of psychological safety. Participant observation data collected
at weeks one, four, and eight were consistent with athletes' self-reports, showing progressive improvements
in movement fluency, signal responsiveness, and coach-athlete interaction across time periods. Findings
indicated that most athletes reported a perceptible turning point between weeks four and six, reflecting a
transition from conscious control toward automatized movement. Following this turning point, athletes
reported being able to respond to signals without deliberate thought, experiencing increased training
confidence, and perceiving themselves as athletes with enhanced capacity to "read and respond" to
complex situations. An unexpected novel finding was a shift in athlete identity beyond physical dimensions.
Specifically, athletes began redefining themselves as "smarter" athletes and reconceptualized "good training"
to encompass both physical and cognitive dimensions simultaneously — a transformation that quantitative
measures alone cannot capture. This study contributes a subjective perspective that complements existing
guantitative evidence on CoSAQ training and carries meaningful implications for athlete-centered program

design and coach development.

Keywords: CoSAQ training, Athlete experience, Interpretative phenomenological analysis, Combat sports,

Cognitive-motor adaptation

unin

fAnUsziamsiod o7 watula a1 wavang WufwiinudnUszan (open-skill) fifidnuvazianizie
thiwndossuinaufiedoyasns 9 wdivanunsalmsudsfufivuasuudamasanauardsindoniiestesey
oA ldenn WeneuaussieaounsaifiUasuwladll nsfidninasUssauanudnd sluauuwd s ulyled
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Figure 1. Conceptual Framework of the Study
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Table 1. Summary of Themes and Subthemes Emerging from the Data Analysis

Themes Subthemes

1. Productive Confusion 1.1 Cognitive burden during the initial phase
1.2 Recognition of differences from previous training experiences
1.3 Questioning one's own capabilities
2. The Process of Mind-Body Integration 2.1 Transition from thinking to sensing
2.2 Perceivable turning points
2.3 Gradually developing confidence
3. Self-Perceived Transformation 3.1 Discovering previously unrecognized potential
3.2 Redefining the meaning of "effective training"
3.3 Viewing oneself as a "smarter" athlete
4. Coaches as Creators of a Safe Learning 4.1 Communication that made complexity accessible

Environment 4.2 Responding to unspoken signals
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UNANED

mMeien St taUsvasdiiodnyuasiuioudisunaresnstinussiunuusaiuuasnslnus i uuould
donuidsfitiennundesiuazauannsalunsdsuiiamdutinfnauea nguiegde dniwnauea
8 uAnedesvigFunsinua 1w 36 au dldinannisidenuuuiamzianzas waruiseenifu 2 nau ngy
az 18 au Tael4335udaniaarlumsnaasy Ilinois Agility Test ounsiin udduitngsflnusswinuuuusady
warnaguiinussnuuuulddonuinds feaeangufindussezina 8 dasi dawiay 2 A adasUszana 60 Wil
Tutsrounsfindounnueaniuuniivesiin Ingluiudussadindemrmueanulusunsuvesiiumiloutunnusenis
i3 esdlefildlunisvmaey liun IWinois Agility Test waz 505 Agility Test iasngsidoyaseaade daudeoauy
11MT1U @R Paired sample t-test wag Independent sample t-test fisziutoddyneadd 0.05 nan1s3de
wui anevdanisiln 8 dani ssaeanguiinarlunisnaasy Ilinois Agility Test uag 505 Agility Test anaINT1
eunsinegsiifoddymsadAfisziu 0.05 wag ieToulfisuseninangy wuingailnussimuuuuldden
frdsdinalumvaseuiiaesguuuusninguinusswnuuuudainogsidedidymaadfiszdu 0.05 uandli
wiudmsAnuuulddenumds Wnalumsimunanundesiinazanuansolunsiudsuiianeiiussavsam
wnimsEiniuusaa

AdAsy: NsEnwsauLUUTgdenuATEe, NTHNLIITIULUUANGY, ANUAGIRI, ANEITaluNITIUREUANIS
nfauea

Abstract

The purposes of this study were to investigate and compare the effects of traditional resistance
training and flywheel training on agility and change-of-direction ability in football players. The participants
were 36 male football players from Chandrakasem Rajabhat University, selected using purposive sampling.
They were divided into two groups of 18: the Traditional Resistance Training group and the Flywheel Training
group. Group allocation was performed using a matched- pair design based on pre-test Illinois Agility Test
times, followed by random assignment. Both groups completed their respective training programs for 8
weeks, twice per week, with each session lasting approximately 60 minutes. Training sessions were

conducted prior to regular team practices, while on other days, all participants followed the same routine
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football training program. Agility and change-of-direction ability were assessed using the Illinois Agility Test
and the 505 Agility Test. Data were analyzed using means, standard deviations, paired-sample t-tests, and
independent-sample t-tests, with the level of statistical significance set at 0.05. The results revealed that
after 8 weeks of training, both groups demonstrated significantly reduced completion times in both the
IWinois Agility Test and the 505 Agility Test compared with pre-training values (p < 0.05). Furthermore,
between-group comparisons showed that the flywheel training group achieved significantly lower post-
training times than the traditional resistance training group in both tests (p < 0.05). These findings indicate
that flywheel training is more effective than traditional resistance training for improving agility and change-

of-direction performance in football players.
Keywords: Flywheel training, Traditional resistance training, Agility, Change of direction, Football players
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2025) Ingnsiasuiianieiinaszdeligiduannsandeudivaugdeduioidmuealdesiiuszansnm
Tuvneiiaundosiiazduesduszneundnlunmsnevauesdoanunisaifudsuulasesnssiniuarlinnaely
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ﬁ’;sm@;ﬁ msHnussinusegunsaldonuiida (Flywheel Training) Fsgmihunldidunuimidlvddmsunis
fin esmnldndnnsusades mnlusufmensdefiad sl siumaussiinfinnssyh ilindaideldsy
aramiinfifieswesiomatauiily Sonevad uaz fameiiaf dwalfsruusvamuazndnuiofinnis Uush
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/AU

Useyng

Uszrnsiildlunisideassil Ao dnfnlaveanis wnine desasgdunsiney dmsnw 2568
41U 60 AU

NguA9E1

nauegeitldlunsisendsi do dnfwsaveawis sminerdeswsgTunsinuy InmsAnw 2568
11U 36 Au lagldisnsAnlEanLuURNIZI1Z9 (Purposive Sampling)

vuanguiiegeAuinlaeldlusunsy G*Power wastu 3.1.9.4 Amunseauleddgyvneada (o) wiriu
0.05 fMnuagwanIsnaaay (1-B) wiriu 0.95 wasfviuavuIndnina (Effect size) Wiy 1.12 981989910
MATVeI Peng et al. (2025) Ham3AMIAlATIUIUNGUAIDE NqUaE 18 AU A 36 AU mmﬁ?ué’%’aﬁw
m3dnngusiaegadu 2 ngu leun

(1) ﬂ&juﬂmﬁdé]’mmué’mﬁu (Traditional Resistance Training)

(2) nqurlnusiusuuldaenuings (Flywheel Training)

Iagld35n159uA (Matched pair) 31ntianlun1snagey Ilinois Agility Test noun1sin wd3sgung
fhoshatigndunanowuaznguaunuiiielitaninguiinnulndifetu
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inamin1sAnEantdnsIunN15398 (Inclusion criteria)

1.18u dnfvaveate vewwTine dusvdgiunsinun Unsinw 2568

2. §01y597ine 18 - 25 U

3, finsilindeuusyeulusunsuvesiivegenariio agtos 3 Weourowdisanide

a. Bugondnsunsidelasatnsla wazdusonufoRnulusunsunisinfifmue

Inawin1sARLEaN@anaNN15398 (Exclusion criteria)

1. flomsuindu Butheivilildannseilinden/maaeuldegnaasnse (Wu nduniesn Sudewin/d
vISunnmsUasuiianig wa+)

2. Whsnilusunsuilntosndn 80% vassuundsioun (hiaudesnit 13 ase 910 16 AfY)

3. 141 ansnszduvieasdoniniionsiinadoaussanimmisnieseninenside

4. Y90aUMIINNITNTINANTIEIUTEINNNSANY

\3aadiafildlusuise

1. TUsunsunsinussfuLuus iy (Traditional Resistance Training) tJunsiiniildussfuanntmin
MEueNY V15iua wazuiutmtn ImEJI‘UiLLﬂimmi?Jﬂﬁlﬁ%umsﬂszqﬂﬁLLazﬁmLLUaamﬂLmeﬂmiﬂﬂmm Beato
et al. (2021) Wimnzaufuuiunesinfwmavea Tamsfinluusasadldinaszann 60 wit dUawiay 2 ads
(udspsuazTungWaud a1 17.00-18.00 ) Wuszeriian 8 §Un1i dennsnedl 1 (Table 1)

uaﬂmﬂﬁiﬂmﬂsumsﬂﬂﬁlﬁ%’umim’maaummmiﬂL%aLﬁamhaﬁﬁlmﬂmaﬁwmu 3 VU wazdan
ltem-Objective Congruence Index 1Ay 1.00

Table 1. Training Protocol for the Traditional Resistance Training Group

Week | Order Training Activity Volume Intensity Recovery
- 1 Warm Up Jogging, Dynamic mobility, Dynamic stretching,
Movement preparation 10 min

Hack Squat
Forward Lunge

4 Deadlift 8 Reps x 3 Set 75% of 1RM 2 min/set
Calf Raise
Side Lunge

2

Hack Squat
Forward Lunge .

. Deadlift 6 Reps x 3 Set 85% of 1RM 2 min/set
Calf Raise
Side Lunge

- 3 Cool Down Static stretching 10 min

Note: Participants were instructed to perform each repetition with maximal voluntary effort while maintaining correct technique.

2. Wswnsunsinwsaiusuulddenuigs (Flywheel Training) dumsiinfiendousadinu wsaides) 1o
Sompdadeurervareinida iosenussisansimdaiilurng Concentric phase doazaraumdsuantiuazuyy
ndulufiemnanssiudu dwalindnandodoseonussiuiiovrasnsnuulugag Eccentric phase Sailudnua
193M3ANLUY Eccentric overload Tnelusunsumsfinildsunmsussgnduasdnuuasmniumisnisiinges Beato
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et al. (2021) Tmnzauduuiunvesintsmuea dsdumstinluusiazadildnanissanm 60 wii dUawias 2 ade
Fudsasuaz Tungiaud 1ian 17.00-18.00 1) 1uszezinan 8 §Uai fam1asdl 2 (Table 2)

uenanilusunsunisinildfunisnsanaeuaunsadauionlasfiorngsuiu 3 viw uazia
Item-Objective Congruence Index wifiu 1.00

Table 2. Training Protocol for the Flywheel Training Group

Week | Order Training Activity Volume Intensity Recovery
- 1 Warm Up Jogging, Dynamic mobility, Dynamic stretching,
Movement preparation 10 min
Flywheel Hack Squat -Flywheel
Flywheel Forward Lunge - Medium Inertia
. L
Flywheel Deadlift 8 Reps x 3 Set 0.050 kg:m 2 min/set
1-4 Flywheel Calf Raise (Size L)
Flywheel Side Lunge
2
Flywheel Hack Squat -Flywheel
Flywheel Forward Lunge - Medium Inertia )
) 6 Reps x 3 Set 2 min/set
5-8 Flywheel Deadlift 0.075 kg:-m?
Flywheel Calf Raise (Size XL)
Flywheel Side Lunge
- 3 Cool Down Static stretching 10 min

Note: Participants were instructed to perform each repetition with maximal voluntary effort, especially during the eccentric (braking) phase, while maintaining

proper technique.

=

3. gagunsain1sEnussukuulddenuiigs JeuseneunleguaunsainseussuLaenyU 3USoNYY

q q q
' o o
o dl

dusuuiusgauanuey aaiaidauaysyuusen L?‘?aﬁné’aauﬁwé’a LazAUIUAENUIAY lnggunsalvisiungn
Andauuguiifunsiariiniansnaeuaumiounoumsldnuynads ieanulaonsovesidrsmumside

4. quqilﬂizﬁmsﬂnl,l,iqﬁmt,muﬁ”’mﬁu fausgneusieusiua (Barbell) usutiuin (Weight plate) Axiua
(Dumbbells) wazusnuA$ (Hack Bar) Tnsgunsaifmungnldanuuiiuifinnutuas uasiinisnsaaeuann
gunsaineunsfinynads tiennulaensevesidriiunisive

5. LWuUnAdauANAaRIIldn1InAgaeU Illinois Agility Test

6. wuunAdaUAIANINsaluNSWasLTiasldnnsvagaeu 505 Agility Test
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Figure 1. Training Sessions of Flywheel and Traditional Resistance Training

nsiiusIuTIndaya

1. Anwmdnns uwida nouf wezeuddeiiisatestumsinussiunuudadusasioulidenuids
swdanmsnageuamadesiuazanuamsalunsasuirmaielfiduuumdunsimunguuuulusunsunis
Anuaziudsildlunsdnu

2. Favilusunsunsfinussiuuuud afuuasuuulddenuinds uasthlusunsnaesevssnandiau
Ingrmaninsiiiaznseenidne $1uu 3 iy WlensvdeUANLIINEALLAYANABAREBIVEIRINT I
TngUszasin153dy (Item-Objective Congruence Index: 10C)

3, gflunsiesan I gunsaldmsumMsHin wazn1snaaau Ilinois Agility waz 505 Agility Test

4. YuastngUszasd Funsunside szevim uarswanBesesianssumasentidinie sufetonisse s
muanuUaenselinguiiegnmsiu waglifidisauamslusuuiansanugusenlunmadiiunside neddisi
anunsnnousianmTelsvnilelagidmasenamsifeunieansia 4

5. fidlunmsnageuruAges uazANaNNsalunTUABURiAeRounnsin

6. wanduiieg e Eiug warduingnaiinussiuuuudaiy weenduflnussiuuudlEenuids tae
yaoanguindunsfinduszezioa 8 #Unk daviar 2 ade THminszana 60 wiiideads (Fudimsuasiu
wepiauf nan 17.00-18.00 u) Taefidenuaunisiinedislnddaiilensinaeunnugniowemimna uasfinniunis
iihsmmsiineghsahiase il nisiinvesits 2 ngudumsiinlutasteunisiindeuauoamunfivesiiu waelutu
Sunenmiornfullnussinu Maesnguisaadnsmmsiindeunueanunfvesiiy

7. ilonsu 8 dUni dudlumsneadeunuAdesl uazANaIsaluNSIUALUTiANS

8. avvApUANANYalvesteyauazihigmsileTEieada iewSeuifsunannuuandenglungs
wazIEnINNaNn N IngUsTainsIde

nsdAszvideya

thfeyailldannmegouninsgidelusunsuaemiiamesdiiagy Tnefitunsuntsiaseidell

1. AT zvideyaldans s TaoynAads (X) LLazﬁauLﬁﬂaLuuu']GIigﬂu (Standard deviation) U883
yaFsUANAGDIT wazaTmaLTaluNsUAsuRiensvesngufinussiuuuian uagngifinussiuuuulide
puids aneunsiinuazndansiin 8 Ui
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2. WS HUITIBUHANI TGO UAIINAR DR LL@zﬂ?WﬁﬂMiﬂMﬂﬁLﬂﬁeuﬁﬂmwma“luﬂeju'ﬁlml,iqﬁmt.t.w
R wagnguRnuswnukuulddenumds seninsnounasndinsin 8 dUn i Awadid Paired sample t-test

3.U5suifisunansaasUmNNAGesTI LazA AN alunsIWABUiAmnssErinsngaflnus ULy
Fadu uagngufinussiunuulidonuids deiouuazndansiln 8 #Uami feadd Independent sample t-test

NAN339Y

1. Foyadnumenienisamiugiureingudi1 nud naulnussiiuuuus iy daeds uavdau
deoauumnsgiuresengwiity 20,53 + 0.74 T dwdniadewintu 72.73 = 7.32 Alansy wazdIugaadsiniy
177.6 + 7.80 lwufuns wagngaflnusadinunuulddenuids fdnads uardrudonvuinnsgiuvesenguiniu
20.53 + 0.63 § dwiiniadewiitu 73.33 + 10.77 Alansu LATAIUgARAY 175.86 + 6.95 LouAlunsAams1ei 3
(Table 3)

Table 3. General information about the participants in a research study

Traditional Resistance Flywheel Training
General information Training (n=18) (n=18)
x SD. x SD.
Age (years) 20.53 0.74 20.53 0.63
Weight (kg) 72.73 7.32 73.33 10.77
Height (cm) 177.6 7.84 175.86 6.95

2. wan1siTeuiisuianlunisnaasuauAa 0363638 Illinois Agility Test wagiaarlunisnaaey
aruanansalumsasuiianiedae 505 Agility Test melundaflnussiuuuusafuuas naafinussdiuuuulddo
AUAAY senineneunsiinuasnenainisiin 8 duami lneldatia Paired sample t-test wuin nquEnusIFIULUY
sada Tiarlunisnaasy IWinois Agility Test noun1ISAN (X = 22.03 AU, S.D. = 1.58) LazAIUNAINITHN
(X = 20.69 U9, S.D. = 1.56) LLmﬂﬁmﬁ’uasJ’Nﬁﬁaﬁ’]é’agmqaﬁﬁﬁszﬁu 0.05 (t = 2.34, p = 0.02) lnediuwlunldy
nananasmdansiin uenand natlunisvaaey 505 Agility Test foun1siin (X = 6.18 Junfi, SD. = 0.45) uas
MENBINSHA (X = 5.76 3udl, S.D. = 0.40) u,mﬂﬁmﬁuaéwaﬁﬁaﬁwﬁﬁymmﬁaﬁisﬁu 0.05 (t = 2.64, p < 0.001)
Tnefuwilduldatanawmaensiniuaeniu

dmsunaulnused1uiuulddenunigs wudn vanlunisnagey Ilinois Agility Test Aaun1sHn

(X = 21.99 3u1%, S.D. = 1.78) wazn1unain1siln (X = 18.96 U1, S.D. = 1.08) wans1siusg 19ddsd1AyN

aaa

anANIzeau 0.05 (t = 5.63, p < 0.001) Ieedwnlduldaianaawdinisin wenand ailunisvagau 505 Agility
Test AauNSHA (X = 6.11 3u1¥, S.D. = 0.45) wazn1eunaanisun (X = 5.41 3w, S.D. = 0.34) LanAeiueg19dl
Hod1Agn1eadfnszau 0.05 (t = 4.73, p < 0.001) lesduwlunldiiatanamdinisiniduifediu An1sNn 4
(Table 4)
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o

Table 4. Comparison of agility and change of direction ability before and after training within groups using

Paired sample t-test.

Before Training After Training
Group — — t p
X S.D. X S.D.
Traditional Resistance Training
- Illinois Agility Test (s) 22.03 1.58 20.69 1.56 2.34 0.02*
- 505 Agility Test (s) 6.18 0.45 5.76 0.40 2.64 0.01*
Flywheel Training
- Illinois Agility Test (s) 21.99 1.78 18.96 1.08 5.63 0.00%
- 505 Agility Test (s) 6.11 0.45 5.41 0.34 473 0.00*

*5<0.05

3. wanisisuvisuanlunisnageunuaaeeian g Illinois Agility Test wazirarlunisvadeu
amuanansalunsUAsuiianiedae 505 Agility Test sewienguinussiuuuudaiuuas ngaflinusaduuuuldde
AUMAY Naukazn1endin1sin 8 dUai laeldalii Independent sample t-test wu31 Aeun1sin L3a1luns
naaau Illinois Agility Test maﬂﬂaju?lﬂuiﬂﬁml,l,wéuﬁu (X = 22.03 3uil, SD. = 1.58) wagnguilnusssnuuuuly
foRumas (X = 21.99 Ui, SD. = 1.78) Liusnasiuegeileddgynieada (t = 0.06, p = 0.95) UenaNG 1A
Tun1svadou 505 Agility Test vasnguflnuaswinuiuuRuAL (X = 6.18 Funfl, SD. = 0.45) karnguiinussinuuuy
Tddenuids (X = 6.11 3w, S.D. = 0.45) Lwsnansiuegdiduddgyniead (t = 0.41, p = 0.68) wansliiiui
ﬁy’qaaqmjmﬁamiamwﬁmmwma'aaﬁau,azmmmmm‘[,umim?%auﬁﬂmﬂﬂﬁlﬁmﬁ’udauﬁiumswmaaa

AeVEINSHN 8 dUnv wudt atun1sneaey Ilinois Agility Test vesnguilnusainuwuulddonunids
(X = 18.96 3u1¥, S.D. = 1.08) ﬁﬂﬂiﬁﬂa;mﬂml,iﬂﬁml,wuﬁy’dLau (X = 20.69 U7, S.D. = 1.56) agNHTudAYNI9

aad

BTS2 0.05 (t = 3.53, p < 0.001) wenani warlunismagdeu 505 Agility Test yaanguinusssuwuuldde
AUMES (X = 5.41 3u1#, S.D. = 0.34) sf’wajWﬂa;u?]ﬂLLiaﬁmLLwﬁgaLﬁu (X = 5.76 37U, S.D. = 0.40) 98194
Todaymeadifisesiu 0.05 (t = 2.57, p < 0.001) wandiduinguilnusaiuuuulidenuidsinanimaasud
Fnhnauilnussunuusafundsduaalusunsunisiln faandluasi 5 (Table 5)

Table 5. Comparison of agility and change of direction ability between the traditional resistance training

and flywheel training before and after training using independent sample t-test.

Traditional Resistance Flywheel Training
Test Training t p
X S.D. X S.D.

Before training

- Illinois Agility Test (s) 22.03 1.58 21.99 1.78 0.06 0.95

- 505 Agility Test (s) 6.18 0.45 6.11 0.45 0.41 0.68
After training

- IWinois Agility Test (s) 20.69 1.56 18.96 1.08 3.53 0.00*

- 505 Agility Test (s) 576 0.40 5.41 0.34 2.57 0.01*

*p<0.05
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2AUSIYHANITIVY

1NKaN1ITY navasnstinussinuuuus uAsasuuulddenuidsludniwnavea Wuszeiian 8
Fami dnviay 2 u afiar 60 Tl FusFuATAdEILarA A INIE UM As URiEemevdanisiin 8
Fanflungainussnusuudaiy uasnduiinusaiuuuulddenuidsdaitueteideddyneaifideiauiy
rounsfin wagnuinguinussiuuuulddenuidiinansmaaeusaesguuuininguflinussiuuuudaiy
ohailifoddnymaadafiseau 0.05 Fadulumuauyiguidslilnedivelfefumonaus sy deluil

1) Arwanansalunisiudsuiianig

namsiSsuliisuauausalumsdeuiiansssrineneuflinuas mevdanisiln 8 dami wuingiln
wssuuuulidenuidsderuaunsolumaasufinmditudeoudsuiudeuntsfinuazngailnussituuuy
Fufu Wowandnvusiawizvssgunsainisiinusaiiudisdenuids dadrsmnuniniuludammzoonain
fugnana (Eccentric Overload) denalsinduiilofasesnussdiunisuyunduesdonuriidslusy AL R
nsvvaunsddisiauinalnnisarauuazanddosndsun1uiasnisd auagnadiveend il e (Stretch-
Shortening Cycle) 1mamwﬂi“ammwmmmmmﬂLLUUﬂamwmmmumm donndoInu Allen et al. (2023)
Ianaafisnalnnieaisinerdn nstnusadnuuuldaenuiid9ensedunsaIuYe99aTNIsEnunas nafives
ndnanile Iieghsannninsfinussiunuuasiidedmalnenssteauannsalunsissmuiuazananudily
nAwmnuea

uanandl nauaA1AE esludUa1idl 5-8 dewaliiAnusediudiged uludanae Eccentric &4
Beato et al. (2024) szyindutafoddnylumsnsgduliAnnisuusuosssuulssamuasnduieridniusionns
Wasuiiams Sddaeiluudammannsalumsdsuiioni feidussdusznauiiuglunandeuiifiddyrouas
ﬂ’mmlﬂzjﬁnwmmm’aaﬁaﬁﬁmm%’usﬁauﬂdﬁ (Sheppard & Young, 2006) lagtanwizlunuunageu 505 Agility
Test fitunmaiadoufiimidufsnnuiagegaudavnisndui 180 sam Fanszuaunsiifeserdenalnnisan
A1§7 (Deceleration) agsdundu wonani mstlnussiuwuulddenuidsdsdmaliszuusvamaanisieu
duiusiundranile (Neuromuscular coordination) 1¢#%u Tnstanzanusiuasrasteralugaedmne maiusn
(Braking phase) fiaunsiaeufiani %aﬁaﬁmvﬂmuaawﬁwaJwﬁaswﬁgé’umLﬂwuﬁlé’%’umsﬂﬂLméhw,wﬂ%’é’a
puirdsarfianuudaussesndmiovnziafa (Eccentric strength) sty dewalsianunsoaiununisananania
Iiluszesianiduasiasinugnaudtasmessiane (Center of Gravity) Ifegnsiiussavsnmiluvnenduss Faeli
538¥NlUNIINAUFT (Turning Radius) LAUA 6?’5@Lﬂuﬂaﬁaﬁwﬁmﬁﬁﬁiﬁﬂduwmaaqﬁmmmaau 505 Agility Test
I#fininguauay aonadesiuunAniiinaruauisalumsdsuiienaduineedniuanuudwswaznns
Fnsasasdundn msfinquidnussiuuuulddonuidadanuannsolunnddsuiieneintu Faduiade
dfnyiidmaseidedliaussanwduanundesialunnsuiaund uegedamudeseuiisusunguaiugy
aonAdeatiu Hu et al. (2024) findminstlnussiunuulidonuiasivseansamlumsimuniuudas sgean
uaznazdasndunidoldmiontinmsiinuuuduiy dwalitiniwansodansadsuasudsuiianisldogng
sduazusiugn uazananudsslunmsuiaivesdern daduensuiniduinudeslutnfmrnuoavae
Wasuimedundy

2) ANUARDIAD

nansSsuisuAIUAdaIIsENINNaURNuaTA18vaINITHA 8 dUat wudtngulnussinuuuuldde
quﬁﬂé’qﬁmwmdaqﬁﬁﬁmﬁam%mﬁwﬁuﬂ'aumi“rﬂﬂLLazﬂeju?]mméf’ml,l,uué&uﬁu \esnndnuuzianizves
wssiundenuidsiiadussuseidemasntrsnaiadeulnitssszuafuazsezdaidmaliianame
Eccentric Overload dsthenszfunisvinurendulendunidouasnansedumbssudlfesasudneninannn iy
NSEALUULS I UAST (Munoz-Lopez et al., 2023) wenntunsuusmslassaianas niiivesndaniendn
19U Quadriceps Way Hamstring GTiaLﬁuﬂEjMﬂﬁwuLﬁaﬁlﬁ%’umsﬂmuﬁwlﬂzjmiﬁwmummﬂ (Braking Force) way
wssduiAdonu (Propulsive Force) fifiuszanann ddwaiﬁﬁﬂﬁmmmsms'qLLawqmmﬁLﬂﬁaﬂwﬂmwzmqéﬁu 9
Ifognafundy Fududnuaeiiddnlunisvageu Ilinois Agility Test uanani nsnusaiusuulddonuingeds
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damaransusuiassrUUsTamdLnan iliAneuannsslunsUszauuesszuuUsamuag ndnuido
ATy uaziiuns3udumisesinanie (Proprioception) Fstagliinfuauoaumine desisigfunsinua
aNInAUANMINTIR ez Asusruiunined sulmariunsasluguuuudig q Idegesniuazusiugdy
#9AARDIRUNIANY Zhang et al. (2025) inuinnisinuseinunuulddenuidsdmalisuinedwideddnse
aussanmvanglunannvatedid Tnslamnsiiindnauanansosiunuagesiauas mMsiUAsuianak 1uns
UfusmneaiTineuasanamansiianinsiindeusaiunuudaiy donadesiu Allen et al. (2023) fiszyiims
Anegdenumadaaidauiniuszezen (Chronic effects) doaussanmmianevesinfiuinmuea lnglanigaen
felunsfinanuiuagnmaideuiianis Fadusamannssuiunisairussiuiis iz asiend sty
Famznsind denalifiAnnisanelouanssanwmaniedilédunisiaunainnisiln (Training transfer) Tugaa
Aavsiluaulaegsiitedfgy

MnmseAUTIedeiy uandiiuinnstinussiuuuulddenuida fussansuaiinutaniinisinusg
Fuuvusadulunsiauanssannvesinfwmaueasgrafituddny deludunruannsolunsdsufianig
wazaTuadoaflunmem madwsindmasoulidiuinanssdundmderunalneuniiniuludmaenisie
dlafeusteifiunazidmesnduniowiity uwiddmaduandensuiufvessruulsramdinsiazniaie
suifousmeluvazindeuiiisanuiigs Faduileddguesimmnueaiidosdin sisauasszasnuiiioy
aoAAT UaNINt Msfiseneausadisleuinurainnisin TuganumsaiilndiAssnisuraduaieinu
wuunAgeUAIAdeIiidutey FrevsdldiTusunsunsinfidunmnmuosussiuusnd esvesdenuid
Huwmnensiinfifssansa muasdaondedmiutnAnmaueatunanuy fudunsdenldinaluladdonuids
g luAunsimuafndsnsiindivanzay Sadunagnsddnfiazdisenseiudnmiuansanianenimyes
dnimliinatadadninvesnsiinuuuiy wazasanunienlunissuilefuanuimeluaniunisalnisudady
Wslernaddy

AjUnaNTITeuazdaLauauuL
MnnsAnwaresnsinussi LR LANLaruuUlEdeguidsiifinenuedesinazannuanansnly
mawasufimmslutnfnuen asunaldni
1. mendnsiinduszezionn 8 dUnni indwsavealunguifinusuuusaiy waznguiiflnussinu
wuulddonuids faussonmiuanuadesia uazanuaansalunsdsuiinms Wautuegrsddfodidgmng

=

afAfiszsy 0.05 WeiSsuifisufiuieumsnaass

2. WowSsuiisussninngunievdsnisaass 8 duami nuinguitldiunsilnussimuuultdenuriids
finalumsveaeuanuadesianazanuamsalun s dsuiienisiniinguiid nussunuud adues 19
Todfyneadffiseiu 0.05

wandliiiuin Wswnsumsinussiunuulddenuinds Aidunsadimnaminiiuluiansdadaves
ndundlefivszAvsnmgeninsiinuuusafulumsfanausson mnadoufiduaiundesiuagainuanuns
TumswAsuiiensdaduddguesiniwsavea dmsudaaueuuzlunmavszgndlinanisisouarlumsidoats
sioly il

FawauauuzTunisiwnanisideluld

1. esilusunsumsiinuuulddonuirdsnduduniwedusunsuniosanundaslasianizluganis
a%wﬁugwumﬂmvﬁmm (General Preparation) vi3eturounsudsiufieifinanuausalumsivasuiirnsegng
qUNSU

2. TumsflnmsuiulifinAweenussgeaaludamenad (Concentrio) iiteloilasuuswimudigefiaalusas
86t (Eccentric) SvazdeliiAnnisusuimesssuulsvamuandnaiilelfedrafiusyansnm

3. msidenvimislunisfinfidiassguuuunmsiadeulmlufwsimuea 1y vih Squat %3e Lateral Lunge
swfugunsafenuids ilelmAnmsmelowinuglulflusuundeiuaddldng ity
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toruanuzlunmaiidvaiiely

1. asfiunistadauusduianamand Wy useiteniiu vieyuwesdodslurandui ilesdune
nalnmsidsufirmadidaaudedu

2. arsfnwlunguinfwnavoands wiengudnfuienvu i sluIsulisuanuunndaeanis
navUauBINSHNTULAAZINALAZYTY

anAnssuUIENA
unAATe il nsunsatiuayuIuyssinan SRl unsunaNIe A3 eYIea1v I Inemans
NS NFUNMINESesigurisUsemalneg
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Abstract

Muay Thai is an intermittent, high-intensity combat sport that requires repeated explosive actions
supported by both anaerobic and aerobic energy systems. Although previous studies have described several
physiological characteristics of combat sport athletes, limited evidence has examined the integrated
relationships among neuromuscular performance, anaerobic capacity, aerobic fitness, and body
composition in youth Muay Thai athletes. Therefore, this study aimed to investigate the interrelationships
among explosive lower-limb performance, anaerobic capacity, aerobic capacity, and body fat percentage
in nationally competitive adolescent Muay Thai athletes. Twenty-three youth athletes participated in this
cross-sectional study. Explosive performance was assessed using a vertical jump test. Anaerobic capacity
was evaluated using a 30-s Wingate test from which peak power and mean power were obtained. Aerobic
capacity (VOzmax) was estimated using the 20-m multistage shuttle run test, and body fat percentage was
determined using a four-site skinfold protocol. Pearson correlation coefficients with 95% confidence
intervals were calculated to examine relationships among variables. The results showed that vertical jump
performance was positively associated with Wingate peak power (r = 0.662, p = 0.001, 95%CI [0.344, 0.844]).
Wingate mean power was positively correlated with VOzmax (r = 0.552, p = 0.006, 95%Cl [0.181, 0.785]).
Body fat percentage was inversely associated with both Wingate peak power (r = -0.670, p < 0.001, 95%Cl
[-0.848, -0.356]) and VOzmax (r = -0.609, p = 0.002, 95%CI [-0.816, —0.263]). These findings suggest that
explosive performance, anaerobic capacity, aerobic capacity, and body composition are interrelated in
adolescent Muay Thai athletes. Importantly, these results are based on correlational analysis and do not
imply causation. Accordingly, optimizing explosive performance and maintaining appropriate body
composition may be associated with improved high-intensity performance within the demands of round-

based Muay Thai competition.

Keywords: Muay Thai, Anaerobic capacity, Aerobic capacity, Explosive performance, Body fat percentage

Introduction

Muay Thai is a traditional Thai combat sport characterized by repeated high-intensity striking
exchanges using punches, kicks, knees, and elbows within a structured five-round competitive format. During
competition, athletes are required to repeatedly generate explosive force while sustaining progressive
cardiovascular strain and metabolic disturbance across rounds. Physiological investigations have
demonstrated heart rate responses approaching maximal values and substantial blood lactate
accumulation, indicating concurrent engagement of anaerobic and aerobic metabolic pathways (Crisafulli
et al., 2009). Time-motion analyses further confirm the intermittent nature of Muay Thai, characterized by
brief high-intensity exchanges interspersed with lower-intensity observation and preparation phases (Silva
et al,, 2011; Slimani et al., 2017).

Despite these intermittent demands, combat sport performance is often interpreted through a
simplified aerobic—anaerobic dichotomy. Contemporary exercise physiology, however, emphasizes dynamic
energy system interaction rather than isolated metabolic dominance during maximal and repeated high-
intensity efforts (Gastin, 2001). Aerobic metabolism plays a critical role in phosphocreatine resynthesis and

fatigue resistance during repeated bouts of high-intensity activity (Spencer et al., 2005). Evidence from
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intermittent sports indicates that aerobic capacity is associated with repeated sprint performance and
fatigue resistance rather than instantaneous peak output (Jones et al., 2013; Sanders et al., 2017). Such
findings suggest that oxidative support may meaningfully influence sustained high-intensity output in round-
based combat sports. This perspective is further supported by recent meta-analytic evidence highlighting
the complex interaction between internal physiological responses and external performance demands in
intermittent sports (McLaren et al., 2018).

Anaerobic peak power is commonly assessed using the Wingate anaerobic test, whereas explosive
lower- limb performance is frequently evaluated via vertical jump testing. Cross- modality correlations
between jump performance and Wingate-derived power outputs have been reported in youth athletes
(Rakholiya & Gadesha, 2020), reflecting shared neuromuscular determinants such as rapid motor unit
recruitment and contractile velocity (Cormie et al., 2011). In addition, body composition—particularly body
fat percentage—has been shown to influence both relative power production and aerobic capacity through
its effect on power-to-mass ratio and oxygen uptake normalization (Nikolaidis et al., 2016). Intervention
research in Muay Thai further demonstrates that structured training can concurrently modify body
composition and physiological performance indicators ( Saraiva et al. , 2021) , highlighting the
interdependence of morphological and metabolic adaptations in this sport.

Taken together, these findings suggest that explosive neuromuscular performance, anaerobic
power, aerobic capacity, and body composition may be functionally interconnected through shared
physiological mechanisms, including neuromuscular activation, energy system interaction, and body mass—
related constraints on performance. Specifically, explosive performance and anaerobic power may reflect
common neuromuscular determinants, including rapid motor unit recruitment and rate of force
development. In contrast, aerobic capacity may contribute to fatigue resistance and the maintenance of
high- intensity output across repeated efforts. Additionally, body fat percentage may influence both
anaerobic and aerobic performance through its effects on power-to-mass ratio and oxygen uptake efficiency.

Although these determinants have been examined individually, limited evidence has investigated
whether explosive neuromuscular capacity, oxidative support, and morphological characteristics operate as
an integrated system within the round-based physiological demands of Muay Thai. Most Muay Thai research
has focused on descriptive physiological responses (Crisafulli et al., 2009) or general profiling characteristics
(Slimani et al., 2017), rather than examining interrelationships among performance determinants. This gap
is particularly evident in adolescent populations, where concurrent neuromuscular maturation, lean mass
development, and metabolic adaptations may strengthen physiological interdependence. Understanding
these relationships may provide practical value for coaches and practitioners by informing integrated training
strategies that reflect the multidimensional demands of youth Muay Thai performance. Accordingly, it may
be expected that explosive performance would be positively associated with anaerobic power, aerobic
capacity would be related to sustained high-intensity output, and body fat percentage would be inversely
associated with both anaerobic and aerobic performance indicators.

Therefore, the purpose of this study was to examine the relationships among 1) explosive lower-
limb performance and anaerobic peak power, 2) aerobic capacity and sustained anaerobic performance,
and 3) body fat percentage and both anaerobic and aerobic performance indicators in adolescent Muay
Thai athletes. By investigating these variables collectively, this study aims to contribute to a more integrated

understanding of performance physiology in youth Muay Thai.
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Methodology

A cross-sectional correlational design was employed to examine the associations among lower-
limb explosive performance, anaerobic power and capacity, aerobic capacity, and body fat percentage in
adolescent Muay Thai athletes during a standardized pre-competition fitness evaluation.

Participants

Twenty-three adolescent Muay Thai athletes (male and female) were recruited from multiple
provinces in northeastern Thailand. All participants were officially registered competitors within the Thai
National Youth Games system and were required to complete mandatory pre-competition physical fitness
assessments.

A criterion-based purposive sampling approach was used to include athletes who met national
youth eligibility standards and were medically cleared for maximal physical testing.

Inclusion criteria were as follows: 1) participation in the Thai National Youth Games system,
2) both male and female athletes, 3) a minimum of two years of continuous Muay Thai training experience,
and (4) medical clearance for maximal physical testing. Exclusion criteria included: 1) any musculoskeletal
injury within the past three months, 2) known cardiovascular or metabolic conditions, and 3) inability to
complete the full testing protocol. All participants completed the full testing battery.

An a priori sample size estimation was conducted using G*Power software (version 3.1.9.4) (Faul et
al., 2009) for Pearson correlation analysis. Assuming a large effect size (r = 0.60) based on conventional
benchmarks (Cohen, 1988), an alpha level of .05, and statistical power of .80, the required minimum sample
size was 19 participants. Therefore, the final sample size (N = 23) was considered sufficient to detect

statistically meaningful associations.

Ethical Approval

This study was approved by the Human Research Ethics Committee of Ubon Ratchathani Rajabhat
University (Approval No. HE611011) and conducted in accordance with the Declaration of Helsinki. As all
participants were under 18 years of age, written parental consent and athlete assent were obtained prior
to testing. All assessments were supervised by team coaches to ensure athlete safety and welfare.

Participation was voluntary, and all data were anonymized prior to statistical analysis.

Standardized Testing Protocol

All measurements followed the Sport Authority of Thailand (SAT) manual for youth athletes (Sport
Authority of Thailand, 2019). This standardized protocol specifies test objectives, equipment requirements,
administration procedures, scoring criteria, and recording formats, and is routinely implemented within
Thailand’s national youth athlete development and competition eligibility system.

All assessments were conducted by trained sport science personnel in accordance with SAT
procedures. Testing was performed indoors during a single pre- competition session to minimize
environmental variability. Participants refrained from strenuous exercise for at least 24 hours prior to testing
and completed a standardized dynamic warm-up.

To minimize fatigue-related interference, the testing sequence followed the SAT-recommended
structure:

1. Anthropometry and body composition

2. Explosive performance

3. Anaerobic performance

4. Aerobic capacity
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Measures

Anthropometry

Body mass (kg) and standing height (cm) were measured using calibrated equipment according to
SAT (2019) procedures.

Body Composition

Subcutaneous adiposity was assessed using a four- site skinfold protocol ( biceps, triceps,
subscapular, and suprailiac) measured on the right side of the body with a calibrated Lange skinfold caliper.
Two measurements were obtained at each site and averaged. The sum of the four skinfold thicknesses was
used to estimate body fat percentage (% BF) using age-specific prediction equations specified in the SAT
manual (Sport Authority of Thailand, 2019). This method is widely used in field-based assessments; however,
it provides an indirect estimation of body fat percentage.

Lower-Limb Explosive Performance

Explosive performance was assessed using a Yardstick vertical jump test. Participants performed
three maximal countermovement jumps with arm swing. Jump height (cm) was calculated as the difference
between standing reach height and maximal jump reach, and the highest value was retained for analysis.

Anaerobic Performance

Anaerobic performance was evaluated using a 30-s Wingate anaerobic test performed on a
mechanically braked cycle ergometer. Resistance was set at 0.067 kpkg™ ! relative to body mass. Peak
power (W) and mean power (W) were recorded. Relative values (W-kg™ !) were also calculated. Absolute
values (W) were used for correlation analyses to reflect total power output, while relative values were
calculated to provide additional performance context.

Aerobic Capacity

Aerobic capacity was assessed using the 20-m multistage shuttle run test. The test was terminated
when the athlete failed to reach the designated line for three consecutive audio signals. The final stage
achieved was recorded, and maximal oxygen uptake (VO2max) was estimated using standardized prediction
equations associated with the test protocol. This approach provides a practical field-based estimation of

aerobic capacity in youth populations.

Statistical Analysis

Statistical analyses were performed using IBM SPSS Statistics (IBM Corp., Armonk, NY, USA).
Normality was assessed using the Shapiro—Wilk test and inspection of skewness and kurtosis values (+2
criterion). Descriptive statistics are presented as mean + standard deviation (SD). Pearson product-moment
correlation coefficients were calculated to examine associations among vertical jump height, Wingate peak
power, Wingate mean power, VOamax, and body fat percentage. Ninety-five percent confidence intervals
(95% Cl) were calculated for all correlation coefficients using Fisher’s z transformation. Statistical significance
was set at p < .05 (two-tailed). Effect sizes were interpreted as small (r = .10-.29), moderate (r = .30-.49),

and large (r > .50).
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1. Participant Characteristics

Descriptive characteristics of the adolescent Muay Thai athletes are presented in Table 1. The
sample (N = 23) had a mean age of 15.65 + 1.15 years, body mass of 55.01 + 8.07 kg, and height of 164.22
+ 7.65 cm. Mean body fat percentage was 20.36 + 6.31%. Mean vertical jump height was 42.04 + 7.73 cm.
Estimated maximal oxygen uptake (VOgmax) was 38.56 + 5.32 mlkg 'min” 1. Anaerobic performance
assessed via the 30-s Wingate test yielded a mean peak power output of 497.17 + 129.25 W and a mean
power output of 401.48 + 103.83 W. Descriptive statistics are summarized in Table 1.

Table 1. Descriptive Characteristics of Youth Muay Thai Athletes (n = 23)

Variable Mean £ SD
Age (years) 15.65 + 1.15
Body mass (kg) 55.01 + 8.07
Height (cm) 164.22 + 7.65
Body fat (%) 20.36 + 6.31
Vertical jump (cm) 42.04 £ 7.73
VOzmax (mlkg tmin” 1) 38.56 + 5.32
Wingate peak power (W) 497.17 £ 129.25
Wingate mean power (W) 401.48 + 103.83

Note. Values are presented as mean + standard deviation (SD). VOzmax = maximal oxygen uptake.

2. Correlational Analyses

Pearson product—-moment correlation coefficients are presented in Table 2.Vertical jump height
demonstrated a significant positive correlation with Wingate peak power (r = 0.662, p = 0.001, 95% Cl [0.344,
0.844]). Body fat percentage was significantly negatively correlated with Wingate peak power (r = -0.670, p
< 0.001, 95% CI [-0.848, —0.356]). Wingate mean power was significantly positively associated with VOzmax
(r=10.552, p = 0.006, 95% CI [0.181, 0.785]). Body fat percentage was also significantly negatively associated
with VOgamax (r = -0.609, p = 0.002, 95% CI [-0.816, —0.263]). All reported correlation coefficients were

statistically significant (O = .05), and none of the 95% confidence intervals included zero.

Table 2. Pearson Correlations Among Explosive Performance, Anaerobic Performance, Aerobic Capacity,

and Body Fat Percentage

Variables r 95% ClI p
Vertical jump vs. Wingate peak power 0.662 [0.344, 0.844] 0.001
Body fat % vs. Wingate peak power -0.670 [-0.848, -0.356] <0.001
Wingate mean power vs. VOzmax 0.552 [0.181, 0.785] 0.006
Bodly fat % vs. VOmax ~0.609 [-0.816, —0.263] 0.002

Note. r = Pearson correlation coefficient; Cl = confidence interval. Only the reported variable pairs are presented. All tests were two-tailed.
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Relationship between Vertical Jump and Wingate Peak Power
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Figure 1. Relationship between vertical jump performance and Wingate peak power in adolescent Muay
Thai athletes. The scatter plot illustrates a positive association between vertical jump height and Wingate

peak power. The solid line represents the linear regression trend.

Relationship between Body Fat Percentage and Aerobic Capacity
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Figure 2. Relationship between body fat percentage and aerobic capacity (VOzmax) in adolescent Muay
Thai athletes. The scatter plot shows a negative association between body fat percentage and estimated

VOzmax. The solid line represents the linear regression trend.
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Discussion

The present study examined whether explosive neuromuscular performance, sustained anaerobic
capacity, aerobic fitness, and body composition are interrelated in adolescent Muay Thai athletes. The
moderate-to-large correlations observed across variables suggest that these physiological characteristics are
interrelated rather than functioning as isolated energy systems. To our knowledge, no previous study has
examined these variables concurrently in adolescent Muay Thai athletes. These findings therefore directly
address a gap in the literature regarding physiological interrelationships in youth Muay Thai.

First, the association between vertical jump performance and Wingate peak power (r = 0.662)
suggests shared neuromuscular determinants. Peak anaerobic output is largely dependent on rapid motor
unit recruitment, rate of force development, and contractile velocity (Cormie et al., 2011). Similar cross-
modality relationships between jump performance and Wingate-derived power outputs have been reported
in youth athletes (Rakholiya & Gadesha, 2020). This magnitude suggests that peak power reflects generalized
neuromuscular explosiveness rather than task- specific mechanics alone. In a striking- based combat sport
such as Muay Thai, where explosive lower-limb actions underpin kicking and rapid offensive transitions, this
neuromuscular overlap may have direct competitive relevance. This relationship is further illustrated in
Figure 1, where the scatter plot demonstrates a clear positive association between vertical jump
performance and Wingate peak power, with the regression trend indicating that greater lower- limb
explosiveness may be associated with higher anaerobic power output.

Second, the positive relationship between Wingate mean power and VOzmax (r = 0.552) may
suggest the contribution of oxidative metabolism to sustained high-intensity output. Although the Wingate
test is traditionally categorized as anaerobic, aerobic metabolism contributes meaningfully during and
between repeated maximal efforts (Gastin, 2001; Spencer et al., 2005). Evidence from intermittent team
sports demonstrates that higher aerobic capacity is associated with improved fatigue resistance and
repeated sprint performance (Jones et al., 2013, Sanders et al., 2017). In round-based combat sports such
as Muay Thai, where athletes must repeatedly execute high-intensity striking exchanges across multiple
rounds, oxidative support may be associated with maintaining technical precision and tactical
responsiveness rather than influencing peak output alone. This interpretation is further supported by recent
evidence demonstrating that high-intensity interval training can improve both aerobic capacity and repeated
high-intensity performance (Franchini et al., 2019).

Third, body fat percentage was inversely associated with both anaerobic peak power (r = -0.670)
and VOzmax (r = -0.609). Increased adiposity reduces relative power production and oxygen uptake when
expressed relative to body mass (Nikolaidis et al., 2016). Given that Muay Thai is a weight- category sport,
body composition may be associated with both explosive and aerobic performance expression. Intervention
research in Muay Thai has demonstrated concurrent improvements in body composition and physiological
capacity following structured training (Saraiva et al., 2021), reinforcing the importance of optimizing body
composition during developmental stages. This inverse relationship is also visually represented in Figure 2,
where the scatter plot shows that higher body fat percentage tends to be associated with lower aerobic
capacity, as reflected by the negative regression trend.

Collectively, these findings extend previous descriptive profiling work in Muay Thai (Crisafulli et al.,
2009; Slimani et al., 2017) by demonstrating interrelationships among neuromuscular, metabolic, and
morphological determinants in adolescent athletes. Considering that adolescence is characterized by
ongoing maturation in lean mass, neuromuscular efficiency, and oxidative capacity, the present results

suggest that integrated performance physiology may already be evident during developmental stages.
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Conclusion and Recommendations

The present findings suggest that explosive performance, anaerobic capacity, aerobic fitness, and
body composition are interrelated physiological components in adolescent Muay Thai athletes. The
observed relationships may reflect shared underlying mechanisms, including neuromuscular function,
energy system interaction, and body composition influences on performance. These results provide
additional insight into the integrated nature of physical performance in youth combat sports.

This study has several limitations. First, the cross-sectional design does not allow causal inference
between variables. Second, the relatively small sample size (N = 23) and the use of purposive sampling
may limit the generalizability of the findings. Third, VOamax was estimated using a field- based protocol,
which may be subject to measurement error. Finally, body fat percentage was assessed using skinfold
measurements, which may introduce additional variability.

Future research is recommended to employ larger sample sizes, longitudinal or experimental
designs, and more precise measurement techniques to further examine these relationships. Additionally,
studies in different age groups, competitive levels, and sport contexts may provide a more comprehensive
understanding of performance-related physiolosical interactions.

From a practical perspective, these findings may provide useful insights for coaches and
practitioners in designing training programs that concurrently target neuromuscular, metabolic, and body

composition factors, rather than focusing on a single performance domain.

Acknowledgements

The authors acknowledge that the physical fitness assessments were conducted by the Sport
Authority of Thailand, Region 3. We sincerely thank the participating athletes, coaches, and all individuals
involved for their cooperation and support throughout the study.

References

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Lawrence Erlbaum Associates.

Cormie, P., McGuigan, M. R., & Newton, R. U. (2011). Developing maximal neuromuscular power: Part 1— Biological basis of
maximal power production. Sports medicine, 41(1), 17-38. https://doi.org/10.2165/11537690-000000000-00000

Crisafulli, A, Vitelli, S., Cappai, I., Milia, R., Tocco, F., Melis, F., & Concu, A. (2009). Physiological responses and energy cost
during a simulation of a Muay Thai boxing match. Applied Physiology, Nutrition, and Metabolism, 34(2), 143-150.
https://doi.org/10.1139/H09-002

Faul, F., Erdfelder, E., Buchner, A, & Lang, A. G. (2009). Statistical power analyses using G* Power 3.1: Tests for correlation and
regression analyses. Behavior research methods, 41(4), 1149-1160. https://doi.org/10.3758/BRM.41.4.1149

Franchini, E., Cormack, S., & Takito, M. Y. (2019). Effects of high-intensity interval training on Olympic combat sports athletes’
performance and physiological adaptation: A systematic review. Journal of Strength and Conditioning Research, 33(1),
242-252. https://doi.org/10.1519/JSC.0000000000002957

Gastin, P. B. (2001). Energy system interaction and relative contribution during maximal exercise. Sports Medicine, 31(10),
725-741. https://doi.org/10.2165/00007256-200131100-00003

Jones, R. M., Cook, C. C., Kilduff, L. P., Milanovi¢, Z., James, N., & Spori3, G. (2013). Relationship between repeated sprint
ability and aerobic capacity in professional soccer players. The Scientific World Journal, 2013, 952350.
https://doi.org/10.1155/2013/952350

McLaren, S. J., Macpherson, T. W., Coutts, A. J., Hurst, C., Spears, I. R., & Weston, M. (2018). The relationships between internal
and external measures of training load and intensity in team sports: A meta-analysis. Sports Medicine, 48(3), 641-658.
https://doi.org/10.1007/540279-017-0830-z

Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 140


https://doi.org/10.1519/JSC.0000000000002957
https://doi.org/10.2165/00007256-200131100-00003
https://doi.org/10.1155/2013/952350
https://doi.org/10.1007/s40279-017-0830-z

)
. v . Journal of Sports Science NI INITA TN WAL TANTIUGUN TN NGUNNI N 18 TV U THMAlNY
*\}:&(gand Health Innovation U 5 atiunl 3 (hsngrax - iugey 2569)

Nikolaidis, P. T., Ingebrigtsen, J., Povoas, S. C. A., Moss, S., & Torres-Luque, G. (2016). Physical fitness and anthropometric
characteristics in soccer players: Associations with body fat and performance. Journal of Human Kinetics, 53, 157-168.
https://doi.org/10.1515/hukin-2016-0020

Rakholiya, P. A., & Gadesha, A. (2020). A study to correlate the vertical jump test and Wingate cycle test as a method to
assess anaerobic power in football players. Indian Journal of Public Health Research & Development, 11(7), 602606.
https://doi.org/10.37506/ijphrd.v11i7.10062

Sanders, G. J., Tumner, Z., Boos, B., Peacock, C. A., Peveler, W., & Lipping, A. (2017). Aerobic capacity is related to repeated
sprint ability with sprint distances less than 40 meters. Journal of Sports Medicine, 2017, 8476465.
https://doi.org/10.1155/2017/8476465

Saraiva, B. T. C., Scarabottolo, C., Christofaro, D. G. D, Silva, G. C. R, Freitas Junior, I. F., Vanderlei, L. C. M., Ritti-Dias, R. M., &
Milanez, V. F. (2021). Effects of 16 weeks of Muay Thai training on body composition of overweight/obese adolescents.
Ido Movement for Culture. Journal of Martial Arts Anthropology, 21(3), 35-44. https://doi.org/10.14589/id0.21.3.6

Silva, J. J. R., Del Vecchio, F. B., Picanco, L. M., Takito, M. Y., & Franchini, E. (2011). Time-motion analysis in Muay Thai and
kick- boxing amateur matches. Journal  of Human Sport and Exercise, 6( 3) , 490- 496.
https://doi.org/10.4100/jhse.2011.63.02

Slimani, M., Chaabene, H., Miarka, B., Franchini, E., Chamari, K., & Cheour, F. (2017). Kickboxing review: Anthropometric,
psychophysiological and activity profiles and injury epidemiology. Biology of Sport, 34( 2) , 185- 196.
https://doi.org/10.5114/biolsport.2017.65338

Spencer, M., Bishop, D., Dawson, B., & Goodman, C. (2005). Physiological and metabolic responses of repeated-sprint activities.
Sports Medicine, 35(12), 1025-1044. https://doi.org/10.2165/00007256-200535120-00003

Sport Authority of Thailand. (2019). The physical fitness test and norms for youth athletes. Regional Sports Science Office,
Region 3. (in Thai)

Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 141


https://doi.org/10.1515/hukin-2016-0020
https://doi.org/10.14589/ido.21.3.6
https://doi.org/10.5114/biolsport.2017.65338
https://doi.org/10.2165/00007256-200535120-00003

9
° = = o , a o o
. y » Journal of Sports Science ’?75575’3145/7?1757@{ﬂ75ﬂw7!lﬂé‘;’u7ﬁ7ﬂ551/377‘2/!7‘714/ ﬂ@ilil%‘]?14&/7@&/5’7?/4‘73]4!14\11/53“4?[2148/
QP and Health Innovation Ui 5 aliuil 3 (nsngAx - Aueeu 2569)

o)
Qo -

= o Py & v
NAUINIINNLLUUNEUNEIY SAP mumaammmwnmmLua%ﬂuunﬂwl

UsLNNAuN ldAuAa0Aa1989258AUNNIINEaY
EFFECTS OF SAP COMBINED TRAINING ON LEG MUSCLE FITNESS IN UNIVERSITY
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UNANED
539 ingUszasmiie 1) AnwinavadlushnTunISRALUUNANRAIY AIULST ANURaaILAaI7841)

q
a

waznanelewmsn (Speed, Agility, and Plyometric Training: SAP) fiilsioaassaannasnilovvestinimuszian
i 2) Wesuiflsuaussanmnduionnouuasudsnsiinduszesna 6 dUnwi uag 3) WisuiflBuauuAnens
yosmsUAsuudasanssoamnduidensemitdafiuniiu nideldgunuunmanasuunguiisrinteuuay
was lnglifinguedunn nguiegradutnfwiweseauumiivends $1uiu 45 au Usgnaumetniviuiainauea
Wavea wazieaaduea vliafiwiay 15 AU liu1a1nni1sdonkuuiatzad WWsunsunisin SAP Usenaunaenisiin
AIUAILET AUAEBILAETedl wasnatelan3n atlun1slindUaniar 3 Tu Wlusseziian 6 dUai
nsUszidunanseunquanssonmndadon 1dun i arundeaunariedly mnuudausswosndiuien
wazndssziinvesndunilen Anszidenadsmannaeudiidmiunguinetisduiudiu (Paired Sample t-test)
NINAFBUAINAMTUNGUAIDE NN US AU UazN15ILATIEYANLYTUTIUNIUAYT (one-way analysis of
variance: One-Way ANOVA) kag@1au1ndvsna (Cohen’s d) Tnsrfnunsedutoddynieadif .05 nan1s3de
WU Arendaniafln 6 FUa aussonnvesnguiies1aid ued elideddymnsad flunndauls (p < .05)
TagaruiElunisis 50 wnsanasen 7.18 + 0.42 3undl 1Ju 6.74 = 0.36 3wl ArwAFesLAAIIBshIANAIRN
16.65 + 1.05 3unit 1 15.18 + 0.82 Fundl Anuudeussvosndradovniuduan 1185 « 12.4 Alanu
u 1382 + 11.8 Alansu waendssuidevesndunidorifisduan 46.9 + 5.2 wufums 1 53.1 + 4.5 loufiuns
TneArvuiadnsnasgluseduann (d = 1.13-1.63) uenainilinuanuunni1esidnIsUasuudasaussanmm
sewinendinfn (p > .05) agulddn Wsunsun1slnuuunaunaIy SAP awnsafmutaussanmndu en
Tnglamzanuudauss ndsseida uazauanansalumsiddsufienwesinfwussianiiusefuaminedols
og1aliUszAvEnm uavannsaussgndldldfiuinfnussamisiivarnaievinin

AEARY: MIRNLUUNANRETY SAP, Anueaatuaaddadly, wasszidnueanduilon, dnfwussunmiiy

Abstract

This study aimed to 1) examine the effects of a combined Speed, Agility, and Plyometric Training
(SAP) program on lower-limb physical performance in team sport athletes, 2) compare lower-limb
performance before and after a 6-week training period, and 3) compare the differences in performance
changes among different team sports. The study employed a one-group pretest-posttest experimental
design without a control group. The participants consisted of 45 male university athletes, including

basketball, futsal, and volleyball players (15 athletes per sport), selected through purposive sampling.
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The SAP training program consisted of speed, agility, and plyometric exercises performed three times per
week for six weeks. Lower-limb performance assessments included speed, agility, muscular strength, and
explosive power. Data were analyzed using paired sample t-tests, one-way analysis of variance (One-Way
ANOVA), and effect size (Cohen’s d) with a significance level set at .05. The results revealed that after the
6-week training program, participants demonstrated significant improvements in all measured variables
(p <.05). The 50- meter sprint time decreased from 7.18 + 0.42 s to 6.74 + 0.36 s, agility performance
improved from 16.65 + 1.05 s to 15.18 + 0.82 s, lower- limb muscular strength increased from
118.5 + 12.4 kg to 138.2 + 11.8 kg, and vertical jump performance improved from 46.9 + 5.2 cm to
53.1 + 4.5 cm. The effect sizes were classified as large (d = 1.13-1.63). In addition, no significant differences
were found in the magnitude of performance improvements among the different sports (p > .05).
In conclusion, the SAP training program effectively improves lower-limb performance, particularly muscular
strength, explosive power, and change- of- direction ability in university- level team sport athletes.
The findings suggest that SAP training can be practically applied across various team sports to enhance
athletic performance.

Keywords: Combined SAP training, Agility, Lower-body explosive power, Team-sport athletes

unin

Anussnniiudideterfunnundeunaiiodty (agility-based team sports) Lﬂuﬂzjuﬁmﬁﬁé’nwmuaww
AuAdeInITaNIIaNININIBaardudeu fiaudndudeuaniauainnsalunissindmss n1snen N1
Wagufiens n13nselan aaonIuNIIRaUALRdsaan1uN1Tain1suYIT LA suuUateg 1955 Az il o
gﬂLLUUﬁ'«miimaﬂﬁmﬂq'uﬁyﬁﬂaq'“l,ué’ﬂwmzﬁaﬂiimm‘ummL‘ﬁm’fuqqaé’um‘l’w (high-intensity intermittent
activities) Fafpso1unsinausaufuegreiiussansnmuessyuulssamuasnduiie (neuromuscular system)
iipsesiumaedeulmiiiatulutisnadudfinnudutugedn 4 msfaussaniwmisniefimazanisdedu
ﬂa%’aﬁug’mﬁﬁ’mumﬂ3’1ummsﬂ‘luﬂﬁmﬂszaw%mmWiLa'uLLazmmlﬁLﬂ%'suL%aLmﬂﬁnmaamwmmﬂmvﬂa%’u
(Clemente et al., 2025)

TuussnesrUsynevresaussanwmsmediiesdestuimusanniin wdaszidavesnduiediudns
(lower-body explosive power) "Lé’%’um’]iaau%udwﬁ‘]uﬁaLLUié’wﬁiyﬁﬁwuwm%q%yﬁuwwiaﬂszﬁm%mwmimé"au"l,m
InglaNIEANLEINNSalUNSoDNRIBE1939AL57 (acceleration) ANuEaNTalun1snselan (jumping performance)
wazaElunsiUasuiianie (change-of-direction speed: CODS) nészidnvosndmiifovliiieuieadostu
AUANINTONIIMEN TN wadsdwaseUszansnmdanaiauaynsdnaulaluaniunisainisuds duese
esnmaiedeulmiinaiuazuiuisfalonalumsauanulfivisuianugnuaznudu lumemssiu
F1u mndnfwnddesitaaundessdavesndaniiodiudne dendwaliuszdnsamnisiadoulmanas
auananselunsUasuanuennduad warorafiuanuidesenisuimiuainussnssiiiiaeaneldaana
\udugs (Ramirez-Campillo et al., 2020) FedonpdnsunuImIN siauanssan mdnfwlulsemalnefisinng
UszgndldnisiinwanelomnInuagnisiinuuuani i e udaanuaiunsaduainunde waadiesluag na
nduid elunAwnateuszian iy wevan wazWmuea (Watabunditkul, 2025; Pamakamo et al., 2025)
Fetliuinsiinfidunmsuiuimesssuulszamuaznd ol uiiladdyuesmatanndnfnnglutiagtu

Mnnudng1udeusednglutaslidAtfinuan womamsiaundsssidauazanuannsolunisiadeulng
wuuunduiianumannuans sanstinananga (speed training) MsHnANARBILAGYIBIL (agility training) Way
nsHALuUNatelalun3n (plyometric training) f-‘?fdt,wiasgﬂLLUUé"auﬁﬁyugwuwNﬁ?'ﬁ'mmuamaimwﬂ%’uﬁaﬁ
WANF9AU Im&JLa‘wwmﬁﬂﬂ‘wawiaLm%ﬂﬁmmmﬂizﬁuﬂah stretch-shortening cycle (SSC) §flunumandsy
fensuanustegusanswendiie vazdinsinanuiazarundeuaarioshiteianse TUANNIT
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wdoulm massi wazdszdvsamlunsudeuiiang egndlsfinn smAdesmaliolaueinisinuuunaunay
(combined training) fiysaIN109A Usznounaed e fuamisnneliinnisusuiwesszuuUszam -
nénnilefinsaunquinnnt uazmeuauasedormunvesiwiussaniivldognedussaniam (Clemente et al,,
2025; Ramirez-Campillo et al., 2020)

agelsiinny wihoddedununnazatuayulsyaninaresnisiinluusazguuuy uidinsdivesinams
3113 (research gap) LAgafunareslUTuNTUNTANLUURANHALT Y5IIN TR UTENDUAIUAILEY AdnL
AaoILAAYTRIL Lagnanglown3n (Speed-Agility-Plyometric: SAP) Tungutniwiussianiiunatesdainily
Uiunvesinfinsefuuminerds snAfeiiuanlulssmalnesings@nuiluinAwivdaiuuie wu Waueanie
w8Uan (Watabunditkul, 2025; Pamakamo et al., 2025) %3 nwilanizesdUsznaunsinuiad1uvin gy
(Noothong et al., 2025) dealvdslaausaazulaeg19dniauiinisysuinisesalsenay SAP 1W1alenuay
AUsaNAWIALTTIANIINBYetinAv maesin i laegwivseAnsamiiieda

dmsuuiunvesmingdusuigeuda a1nnsinaunazdunanisiindeunaznisursduresinim
Ussaniiu wutlymiididnuaraenndestiulunatesinim W anvadilunisidsuaaznsiay (transition)
wagmsanasvensssziinvendnndelutieienisudety Usngnisalfendnenvazioudisdodindu
aussnnmndmieuarUszAnsnmnsuszarunuresszuulszam-ndnuie Fianuisadedasaseiy
Anuamsalunsisanmii Mswasuiianig uagnIneuaussieanIuNIiiNG MINMTAS BRI LN
nedansy e nsinfinueianiein lagdsiaannnsiaunanssonmgaysanis deuduuildusiling
WaunAnenimnenielinseunqusieta MvuATeINITHYITUITS

el antlymanuandilumadisuaniugninduasdosfiaduusssndavesndiudoviinuly
thirussianiiuvesmiinerdesudnfooda Ysneuduanudndulumsiannlusunsunisiiniléiaaiegied
UszAnSanualinadwsiaseunqu and3ded ey sfmuinaznaasuTusunsunisi nLUUNANNEIY SAP
(Speed-Agility-Plyometric Training) I gananA11utanI#ia18339989n158N kAaTN1TUTTAIUIIUVDITEUY
Uszam-nd1anile (neuromuscular coordination) 3338 assiliiingUsrasdifioAnumaveslsunsunsiinuuy
NaAHATY SAP fifleaussanmndnniorvesiniwissaniiy Wisuisuaussonmndundenieunasvidenis
IFsuldsunsumsiindussezinan 6 Uani wesisuifisuauuandsresmadsuuasaussnn mndanionn
seninsilafndin 1dun viainavea snwea uagiealaduoaseAuNm g ds Tnenansideiildainiiazyae
ieRuasIeIrnNdTunsesnuuUTUsLAsIRnLUURaNRaY aduayunsTaungULUuNsE ndexfifiniunsdu
wanzaufutedinvesinfinssdugaufnw wasiuszavinaiensimunaussnammanefiand usemsudadu
(Ramirez-Campillo et al., 2020; Clemente et al., 2025)

/AU

mM93un S duns19eBmeas (experimental research) fifngusasiftefnumaresiusunsunisin
WUUNAINENY SAP (Speed, Agility, and Plyometric Training) Tiflsioaussanmnannieduswvesinimussian
Tusgavumineds lagldsuuuunisnaasiwuy nauieriananaunaznainIsnaaes lnglidnguaivay
Famsnzandmiumsnsadeumsivasunawesuusnevdinsunsnueaneldfoulumsasuauiimun

Uszans

Uszrnsitldlunsideaded WWun dnivmedunuminedesstnfenda dafafmussaniiuid
é’ﬂ‘wmxmiLﬂ%‘laulmmﬁ’ammmdaqmehfjaqi’aqq (agility-based team sports) Tutln1s@inwn 2567

NguA0E1

ﬂEjmﬁ’ha&hﬂumﬁé’]’ﬁlﬂ%y’qﬁlﬂuﬁﬂﬁmsmﬂisﬁ‘uwﬁ‘wmé’a 91U 45 AU lAN19INNISLEBNRUULIZAY
(purposive sampling) muwiafwnfifmun Tasutseendu 3 ngu nauag 15 au léun dnfvurainauea dnfun
Waea waztinfwneaiaduea Juduinimniiinsindeunaziirimnisudstuessaiedussduumineds
N13AMUATUINNG UAIBE198198991N91U3T8U8 Ramirez-Campillo et al. (2015) suMansAuIaidnis
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ars

NAABUNIIANA (power analysis) A18lUTWATU G*Power @1TUNITNAGOULUU paired-samples t-test (two-
tailed) MwuA OL = .05, power = 0.80 Way effect size d = 0.80 (Cohen, 1988) %nmamiﬁ’]mmizqdwﬁaamiﬂEj:u
fegstusinUszanm 15-20 au fefu msldnguiaesng 45 au Sefodufisanedmiunmstinsieiauunnsig
NOULALVAINITNAGDY LarMIlUIeuLiiguseninaviinim

wnainsAndennguiteg1udign1side (Inclusion Criteria)

1. \uinimdumsmivendesvsgesidaiiidet uadeulunaGeuiivhmsise

2. iy fRmsfindoutnossasiianelsitosnit 3 adwiodun

3. favnmsenmeudssanysal wazidiuldsunsunsilneaenszeziainsveass 6 dUan

0. lsifseifnsundugusmesssuulasshuandaiovdomanidinlurag 6 Weuroudunismaans

NAIINITAANENAI8E1998NAINN538 (Exclusion Criteria)

1. hsnlusunsumstinldlifsiosas 80 vesszaransiinfomun

2. iansuindunseldutheseminnsneaesaulianunsadhsaulsunsumsilndele

3. ldidsuwnmeaeuaussanwisunsilnvdendamsfinanu fukagLiafifmus

nsivingdnsvainguaietng

nauiegmnauldsunmstaseasBeniefuingusvasd duneunsdiiunside susuumsiin ua
arundssfionainduannisdisunmavaastegwasudau feunaifusausndeys nqudeesldamuly
lonansianInmBuseainTmmTiTe (informed consent form) Tnasinsla uazdidvSnowinannisidelinide
Tngldfinansznuneaniunmmsiuiniwmieansdsslondla 4 Ms3deilasumssusesanaaznssunis
Wosssunsifulunyed wninedesvipieaidn tauisuses 117/2568

\sasflefildlun1side
Tunsidendell fifoudantesdlefllilunisidveanidu 2 Ussianmdn 1éud
1. 1A 0eflafildlun1smaass Ao TUSLASUNSRNWUURANNAIY SAP (Speed, Agility, and Plyometric
Training Program) ﬁa@?ﬁaﬁwuwsﬁumﬂmiﬁaLﬂiwﬁ‘mﬁnmsﬂﬂLﬁaﬁ’mmwé’aizLﬁmaqﬂa”mwfamudw (lower-
body explosive power) warmsUufavesszuuUszam-ndnaie (neuromuscular adaptation) TUsunsunisiln
flszeziie 6 §Uandt Anduniar 3 ads TngeenuuunumdnnsaIENIZ1YaweenTsAn wazAunlng
\isduiiasiles (progressive overload)
1.1 waiBemiiin Tusunsuuszneudeviiiinndn 6 v wemuesdusyneuvesaussanin §ai
(1) Speed (S) X-Drill M5 mdiamagusia X qu‘i’@ummmmmmiumiw’ammL%ﬂhqgu WAZAIS
Wasugmnsndeulmes s
(2) L-Drill (3-Cone Drill) m33sgui L iioffaunnsaiuausienie wazmsinszideunsindeulmuas
Wasuiiemaluiuay
(3) Agility (A) Icky Shuffle nMaLadeufii utulads (agility ladder) gaimuianuivoasin (footwork
frequency) warmsUsvanuusErinsissiiuiunisedeulm (visual-motor coordination)
(4) Plyometric (P) In & Out Jump nsElaALd1-8an :uq'qmz(i'umimﬁmLLiﬂa&hﬁ’mL%’;LLazamzwnm
ey (ground contact time)
(5) Alternate Leg Bound nszlaafmaduuuuniadionmungdanisdwia (horizontal power drive)
(6) Front Cone Hops ﬂ’ﬁmdm%mm’mmLﬁaqé’muﬁmizéjunalﬂ Stretch-Shortening Cycle (SSC)
1.2 wHunISANLBIUTUa (Training Volume and Intensity) TUsunsuni1singneanuwuulagldmdn
Progressive Overload Lﬁaﬂizé’juﬂ'ﬁﬂ%'uﬁmwﬂizmw—ﬂa"mLﬁa wUstn1siinesniu 3 szez A Table 1
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Table 1. Training Volume and Load Progression

Training E—
es
Phase Sets Volume per Set Relative Intensity Focus
Interval
(Weeks)
6 repetitions / Moderate intensity emphasizing
Weeks 1-2 2 sets 10 m per repetition 120 s neuromuscular adaptation and movement
technique control
8 repetitions / High intensity emphasizing strength-speed
Weeks 3-4 3 sets 15 m per repetition 90 s development and change-of-direction
efficiency
10 repetitions / Very high intensity emphasizing maximum
Weeks 5-6 4 sets o 60 s )
20 m per repetition power output and performance peaking

2. insesileililunsiiusausudeyauaznisifiusausaudoya

nsUszfiunalduuunaaeuaussanmnneildsunseousulumideduingimansnisim Tae
sflunsiivsiusindeyatuyin Woufugney wa. 2568 fudeungainieu w.e. 2568 o awuAimINmIIng e
i Teadn nsiiudeyantssendu 2 szez ldun MMegeUnoUNINARBILAYNITNAFBUNEINITNARED
mevdamsidisanlusunsunmsfinuuuraunany SAP Wusezian 6 dUa Tasuuunaseuildined

(1) A1uL57 (Speed) fagn1snagau 50-Meter Sprint Test Yufintia1a18u1Rn19 U817 378 A
aziden 0.01 Ui

(2) ArupaeILAa183lY (Agility) AENAdaUAIILAABILAGITBIIVEIBaRuRYd Illinois Agility Test
Uszidiurmuansnsolunsdsufismmasuunanedia

(3) Auudausereend i on (Leg Strength) #2875 Leg Dynamometer 14 inusungenvigan
(maximal isometric force)

(@) w&asziDaveandrunilenn (Explosive Power) @ae3d Vertical Jump Test fuImIaINA9LeN95EmNe
SEEv DoAY INgIgATBINIINIElan

reumamaaaunnads nduiegeldTunsouguItne (warm-up) Yszanas 15 it warlivasingzning
nsnadeULsarTENTeEafinme oandyEnavesanudn mavnaeunnFLUsAIdun s RURE Tl
MsnRABURUIAEdININAARY titelWanansasSeuiiisunansidsuudasesanssaniwmenelsiognagnios

3. MmN YaLATasile TUsunsunsiin SAP uazinTesleUsuifiunaldiunisnsiadeuanun sl
dowlaegidemgdunu 3 viu nansiesesidiianuaeandes (10C) fdegsening 0.67-1.00 wansienr
aonAdeatuinguszasduesnsids wuunaasuanssnamyamegniilunaaesld (try-out) Autinfiniifinuasdd
IndiAsaiungudioge d1uau 10 au waziiasgsidindnandesfudae Intraclass Correlation Coefficient (ICQ)
wuilAnegsEning 0.85-0.92 Fseglusziugs uandliiiuinedesflofldlunmmaseuiamnudosunazanunsn
ilUldiususudeyalumsideliegramueau

4. MIAIUANANNINNNTNAGBY IlBlaluaTumTisinsengluresnisvaass uazandvisnaveafiuls
unsndeuiionadsnasionan1side ideldimuainasnmsaiuaunsvaassegiaduszuu nanfe nasaszezina
nsindi@aeideiminiifduiazeseaeuanugndewesiialidulunumdndana mand iiotesiuni
ramLadeusuaiiamsiadeul wenani MavndeUANTINA MAEUNTMAADY (pre-test) uazndINITVINA8S
(post-test) Iadndumsneldidouludioruimun slududnm aawil weensliiadesiletn ileruauan
wsUsmiionainaniadoundon vazideiu {ideldvennusmiionnnguiiegslindnidsinindis
TWsunsunstiniaduadeenuudausdu o venwideaniidmualilun1side Wislinsideuudaswesaussann
namefinsanuannsnesuigliainuavedusunsunisiin SAP Tagnss
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AN5IASITAYaUA

U
v

nsiesziteyalunmsideadaiduiunmslaeldlvsunsudniagunisada lns fmuasedudodidgms
At p < .05 %agaﬁlﬁmmm'31/1maaUa:ui'ﬁamwmamadaumimamLLawé“qmimam gnuINILATIEN
audsutuneuswellil

1. adfiBenssniun (Descriptive Statistics) Toyaiugiuvesnguiiesns Téun o1y twiin diugs uasded
W@y (BMI) 5908 Wansadeuaussanmaamiionns 4 diu ldun Ansa anuedesadiiedh Ay
wisusweanduiien wasndszdaveindunilen gl zinaziaueluguuuuvesriads (Mean) uazdau
Lﬁ‘c’NLuummigm (Standard Deviation)

2. MINTIABUNIINTELAIYITBY (Normality Testing) naun1sitATIgviadfidseuuu §338vns
AyREeUNINsEIeiesteyasuaiii Shapiro-Wilk Test osnvuangusiognaiisiuautiesnin 50 au Lite
Usaidluruaenndesiudonnandestuvesnsldadfuuunsiines (parametric assumptions)

3. #0AT9eYNU (Inferential Statistics)

3.1 MIUTIULABUNDULAERAIN1TNAADY (Intra-group Comparison) N5LUIBULTBUAULANAI VD
aussonmndnailovnrounazndnislaSulusunsUNISENLUURELRAY SAP SLAs1eVdaeaaa Paired Sample
t-test iloLFouiiisuAadeniglunguiognafioatu (N = 45)

3.2 MIUATIBAVUNDNGNEA (Effect Size Analysis) LﬁaLLamﬁﬁJﬁwﬁmL%ﬂﬂﬁﬁﬁ (practical significance)
YDINAMINAGDY HITEANIUANINABYENAIY Cohen’s d nguUanamannasisinnsg i

0.20 < d < 0.50 #uBH VUIRNBNTNATEAULDY (small effect)

0.50 < d < 0.80 #uEA VUINBVENATZTAUUIUNAN (medium effect)

d > 0.80 WD VUINBVIENAITAULIN (large effect)

4. m3wWIeuiisusenineiinfiu (Between-Sport Comparison) #33814n1531A5189iA3LUTUTIUNS
L83 (One-Way Analysis of Variance: One-Way ANOVA) vl 84U 8 UM 8UAIN15.UE 8ukUaIuesaussann
(gain scores) sywinainine 3 afiafwn ldud vianauea WrYoa war10aLAd UBa NINNUAULANAIIBEN]
Wed Ay eadia agailunsmaaauseanIgTs Tukey’s Honestly Significant Difference (Tukey’s HSD)

NaN15338

wavedlUsunsunsEnuUURALINAIL SAP soaussanmndunioviluinfmdssaniivse fuumnine de
nu mjm@haﬂwﬁiﬁi’ﬂumﬁ%’aﬂ%gﬂﬁl,ﬂuﬁnﬁmsmaizﬁuwﬁwmé’a U 45 AU Usenaumetiniiuianaues
Wnwen uaztealaduen wiaiinay 15 au nquiaeg1efionyiade 20.45 + 1.12 U dminiode 6832 + 5.8
Alansy drugaads 176,50 = 6.21 lwufiluas uazdviinanielads 21.91 + 145 Alanusonnamns f Table 2

Table 2. Mean and Standard Deviation of Participants’ General Characteristics (n = 45)

Variable Mean S.D.
Age (years) 2045 1.12
Body Mass (kg) 68.32 5.84
Height (cm) 176.54 6.21
Body Mass Index (BMI) 2191 1.45

AouN1s AT IERdeyy §IRulinaaeunsnseaemuesloyaanssanInneniesieada Shapiro-Wilk
Test HAN1INAABUNUIMNAMUSTANTEAUTEEAYUINNTT .05 (p > .05) LanII1Uayalin1InseefIMuUUNG
= = Y aa a a ¢ Y v |
Judenldaiinsdwmesiunisiaseideya n1evraein1sinaulusunsunsHnLuuNaunau SAP LJuszegiian
6 &Un%h WuIENIIANIMVININIEYRINgURIeg 1Tkl TuRTulunduds Treanusilunisisses 50 wasuas
ANAGDILAAL1ID3I970 Illinois Agility Test iaadsanas agvisuisUsyAnsnmlunisindoufinaznisiuasu
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Peaiany variienuuduswosndmiloruarndszdaan Vertical Jump Test fiAadaifiantu wansdenis
WAAUALSE N NAALS TS UUUST - NaNaLile HansTadeuATILANA1Ye IR Ras feuwAYMaINTS
And1aid Paired Sample t-test nudmndanlsfianuuanegsfitoddgynisadafisedu .05 uonani
AuLAdvEwa (Cohen’s d) vosmndauusdiauinni 0.80 Fsagluseduunn (large effect size) wandlviifiuin
TUsunsun1sin SAP ﬁNasiamiﬁwmamaamvmﬁmLﬁamaéwﬁﬁaﬁﬁm wazRuAdsUsuamandlu Table 3

Table 3. Comparison of Lower-Body Performance Before and After the Training Program (n = 45)

Pre-test Post-test
Performance Variable t p Cohen’s d
(Mean £ SD)  (Mean + SD)
Speed (50 m Sprint, s) 7.18 £ 0.42 6.74 + 0.36 8.45  .000* 1.13
Agility (Illinois Agility Test, s) 1665+ 1.05 1518 +0.82 1232 .000* 1.56
Leg Strength (Leg Dynamometer, kg) 1185+ 1240 1382+ 11.80 15.14 .000* 1.63
Explosive Power (Vertical Jump, cm) 46.90 + 5.20 53.10 + 450 10.28  .000* 1.28

*p<.05

Weusyfiulusunsunmsiinuuurauna SAP dawasenswauaussanmynenmeluinfiuismssia i
vislal Afeldhnsiiasginuuandnswesainsiudsunias (gain scores) sewinanguiinfiwiuiainauea
Wnvoa wazieataduaa ngldaia One-Way ANOVA Han15ILATIEiNUT AadeveansUisunlaaussanm
nanennakUsludinuwanasegeided1Agnieada (p > .05) NanTIATIZsiRenaaUaE 31 Tsunsunsiin
SAP denasionswaunaussoamnamelutniwnitiausiafwlusesuilndideetu stvandomdaSunm i
Table 4

Table 4. Comparison of Gain Scores Among Sports Groups
Performance Variable  Basketball (n = 15)  Futsal (n = 15)  Volleyball (n = 15) F P

Speed 0.44 + 0.08 0.42 = 0.10 0.46 + 0.09 0.85 .435

Agility 1.47 + 0.22 152 +0.25 1.42 + 0.28 0.64 532

Leg Strength 19.70 = 4.20 18.50 + 5.10 20.9 + 4.80 1.12 334

Explosive Power 6.20 = 1.40 6.50 + 1.20 59+ 1.30 0.78 .465
anAUsI8Nan1539e

nan133deuanbiiingl nnendan1sEnaulusunsunIsENkUURANNEIY AIET AUAGeIwAaTTasl)
uazwanelown3n (Speed, Agility, and Plyometric Training: SAP) uszegiian 6 dUami thiwussianiiusesu
uinerdeiinnsiamianssaniwndnievrediteddamsadlunndudsidne Iun arnasa any
adowadioch Auuduswesnduilen uasndesvidnvesnduiien (p <.05) uenaNi AruIndnEHa
(Cohen’s d) fiogfluszusnnlunndudsssazvieulifiuinmsasuudasdananiinnud st (practical
significance) foausIANINVRSUNANT HadnddanaatuayuLLIAnINTHALUUYIANMSTRENNATUN1STI
A Anuedesad uaznaeleownsn aunsanseRumIUiuies stuuUszam-ndanie (neuromuscular
adaptation) laegnsfiuse@nsam

Uszmsusn maimunduanundeauaaieslufudulsifdnundvinagsiian (d = 1.56) uandliidiu
TlUsunsy SAP fiuszansamsensiannarwansalunisied oufiuazmsasufienisetesinia dadu
aeRUsznaUdAyvesiUssnndiy mswauRinaansaesueldnnisiivlssansamues wsadudszam
(neural drive) WazN15UTLANUIUTDINUILLUR (ﬂ’liﬂ'ﬁzmumumduﬂﬁmLﬁfa; intra-muscular coordination)
Fetelinduileannsnaiausswazauaumaadeulnildeeiivszavsnmanntu uwuidniflilulusunsy wu
nsindetulade (agility ladder drills) wagn1sinUa sufianismatefienia (multi-directional change-of-
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direction drills) $18nszduszuvUsEamlineuaussiansindoulmiisinifuasdudeu dwalvinuaansaly
1913957 N15TEAEA1ULS warnSWA BuUTANIRTY HansAnYE denadeatuuITeves Ramirez-
Campillo et al. (2022) fisenuinstinuuunatkauansafinavansalunsaanuslulsEuIULaLRY
Usavsamlumsideuiiemensiedsulmuesiniwildegedited @y wenanil Thomas et al. (2020) Fenuin
msiinAnungeuAaaTanunsEnnanelownsnanunsaansyesa s duiaiy (sround contact time) waziiiy
Ussansnmlunsiedeufivesinfuldeeeiiteddy

Usemsiiaes mnﬁm%ummmmu%aLmLLaxwé’asmﬁmaqﬂﬁmLﬁamLﬂuwamﬂmimzﬁuﬂalﬂ WAINIT
fa-vafwosndnile (Stretch- —Shortening Cycle: SSC) "Tix‘iLﬁ‘Uﬂﬁiﬂﬁ’]ﬁﬁUﬁJE]ﬂﬂ’]iﬁlﬂ‘wa’miaLum'%ﬂ N1IY119UVDY
SSC mﬂwﬂamLuamamaiﬂuwmmusmmwa aulusvaen1sini (Msvafuuuin; eccentric phase) wienluld
Tunsnafieg 195957 (NMsuARILUURY; concentric phase) mwahmimammmm o193t a
Usvansamanniu msfinuuunselanarmandeulmsuussdalulusunsy SAP daeiiia amﬂmiwwwm
(rate of force development: RFD) uaz gauansalunsldndeudang uvese vundnanil ouaziduldu
nansAniaenadesfuiideves Perez-Castilla et al. (2022) uag Kubo et al. (2021) fisneainisilnnae
Towssnanansafiunnuudedwendudu (tendon stiffness) wasifiuanuanunselunsuanussssdavesnduiie
daualdeg1aiiusyansan wenaind man15iTedaenadosiun1sdnwives Watabunditkul (2025)
4% Innonphanau & Sanphasuk (2025) finuinsilamanelewmnsnanansaifiundesidnvesndruieludniva
Usgtanea 9 legrsiidednny

Usznsfiany mansiasiziaunlsusiu (One-Way Analysis of Variance: One-Way ANOVA) 98471
MsdsunUasaussanmnanglinuaiuuandegwiidoddyszuiadnAmuiainauea Wevea waz
valadiuen dauandliifiuinllusunsy SAP anansmiluuszgndldiuiinfmnussianiiuifdnvaznisiedoulniuuy
AUNTugeadunniduYas 9 (high-intensity intermittent movements) loiagnslndlAe iy \leanniniteany
Ussaniianudesmssunisindeulmiindrendstu wu nmsisrezdy Masuazevasainga msnselan way
nMsasufirnisetesimds nansAnuiaenadestunuIAnues Young et al. (2006) Taueinnsdnidmiig
(functional movement training) 7ituAuAgdasfuazndssidnanusoRamundneninvesinAwussuaniiule
Taglsidiaadiaiin asuwhiisuuuumsiedoulmuasssuundsnuildlidnuaglndidsiu

Usznsgaving Arvuindnsnaiiegluszduannluynduysasvioulsiifiufsussansamwasniseenuuy
TWsunsumsiinenavdn madiuniszn1stinuuufinami (progressive overload) warmsdanmsanamiinvesnisiln
DYNUANILEN NTAINUAYINNTENINUTAUTELN 60-120 AUTigel RSz UUNS9U LoWIR-NT (ATP-PC energy
system) suldiRgamod miunsinifianudutugduusosyn uonani mafsdiinunuegiaduszuudiae
nszdulifiAnnsUsufvesszuuUszam-ndadelutianaimnzay wamsinuiaenndesiuuuafadiunis
MaununsEinves Bompa & Buzzichelli (2019) warmsnumuassainssavas Suchomel et al. (2018) Alifiuin
mstinfinaunauaingy anuadewty uasndsssdaannsonszdumausuiveszuulszam-ndunieldos
Usgansamnieluszuznamvatedan

Tovagd Waunsumstnuuunausay SAP aunsaiauaussanmndiiervesinfmussamiiusefu
uninerdeuldeg1eivsyansain valuduanun arundewads Aruuduss warndessidavoendauiion
SnvadsannsaUszgndldldfutnfnmannnaneviafulunduivUssinniiniiddnvas e deulniuuy Ay
Winduasaduinilugag 9 (high-intensity intermittent movements)

Ja31NAUN15I8
v a v & & vy a o a0 w a o a a
wid1ms3deasedagiideyasusednyindrdyieafulseansnaredlUsinsun sl nuuuNaLHa1Y
A5 ANuAaesLAaIedll Laznaielawwnsn (Speed, Agility, and Plyometric Training: SAP) foai3I0nIN
nanuilaulutinAUsEnnAusEsuLIedy aglsAnny nsAnwtdadivesinunalsensnAITEINI R TN
TunsAianunanisideuasnisiwalulssendld desieluil
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1. dadrfadunguietng ndusegislunmsideaselsiimanizdnAvimessduminedeludsin
uwing1deswinosde Ssenvdmanonnuanunsalunsddmantsidulusaszansdu wu dnfiwmda
tnfnileglutasTofiunndieiu wienguinfiniifssfusinuruarUszaunsalgendt wu nfwssduendn fadu
nsfinviafaisluasvenenguielfasouaquuszansiivarnatsintuierfiuauaiusalun1sd1ads
HANTIY

2. NMsvIANguAdUAN MIANwIHlFULUUNMIMARBIUUNANFEY TARaTauLaEnds Fausiinazaiunsa
agvioumaBsuuasiiindunendinsfinld usldannsousndvinavesisunsunisiineanaindado duldoehs
auysal Inslaniznainnisiindesinue fnmuunfvesinfw Fsenafidrusiudenisidsunlasesanssanm
nanefingIany

3. nsAruAuuUsUnsndeu wihngideermuennsnismuaunisnaasaiielian1iznsilnuaznns
veaeuilenalndifsafusniian uidsdidadoneusnuissensiilianunsaniuldedianysal 1wy nganssy
n13uslnAevns AunIWASINADY SEAUAIILATEA wazRaNTIINIINIEBY  vesngui et Jadeinarion
daartanszUIuNIHuF Ay USURTsaiTIne wesiane dwneliBvinasenantanaeuaNTI0N MM aNTY
Talusedumils

4. 5282AVBINIIMAREY SvBzaaInsEn 6 AUnilurmAfedmzaudmiunsdunanisuiufives
spuulsvam-ndanileluszezidusiu (early neuromuscular adaptations) ) aghalsfiny szezadsnaneiadl
L‘WEN‘WE]ﬁWii‘UﬂﬁﬁuVI@‘LJMSLU@FJULL‘U@QL‘Uﬂiﬂiﬂﬁiﬂwaﬂiu‘u‘uﬂaWJJL‘LJ’e]LLavLﬁ‘uL@‘u safamsasegrasanssaninly
5282817 (long-term adaptations and retention effects) Fart msﬂﬂmmﬂmalﬂmswmimﬁummmmaﬂmn
giuioUssiiunavesTusunaumsfinlussezem

5. annwngenluntsnagay muﬁu%a;ga‘l,umﬁ%’aﬂ%%ﬁﬁ’]mumsmaimmmumé’aumﬂamu 3919
fanuduuUsvesan oA gamnd wararudu uihisasnersmniuquideulanmmaaeulilndifesiuunn
faauds urtedafudsnndondnanenadimaronuulsusuvesaussanmnnadeulnvesngusegsldly

SEAUNT

dgunanIsITouastalauauY

nMeifendsiii fnquarasdifiofinyinavesdlusunsunisfinuuunaunay aA1unda Anuadesuadaioshs
wazwaralewn3n (Speed, Agility, and Plyometric Training: SAP) siodussanimnatsniiovlutnimdsznnii
sEAUNMTINeds nendinismeasaluszeziig 6 dUans nan153TeNUI AUTIONINVNINIEVDINAUAI0E T
msannegiiteddgyadlunnduusivhnis@ne leiun anusa anuedesundriosh avmudusmes
ndunilon wazndsszilavoandmiden (p < .05) uenani Awuindvna (Cohen’s o) fleglusedumnluyne
wsasTouliiduinnsaeuudasiiintuildiiie sl daymnisatniiu waidadlanudAg U uR (practical
significance) siaaussnNNVRILNAWIBNGY VR NaN1TIATIERAMULUTUTINSENINNgUAMTLINUAIY
unnssegeiitddmeain Seedilusunsumsiin sAP aunsauszgndldldfunfinUssanituiivatnvane
yiinfiin Tngasy Wsunsumsinuuusausay SAP Wulumesnisfinifiuszanamlunsiaunaussonimn
ndnionn aluduanuds auedeseariodls Al wesndessidnvesndranilont uazanunsaldidu
wmadaUfiRlumssSeudnimnsefuaminedeldegramngay Mnuamsidefiuandiiiuinlusunsunisiin
LWUURALHATY SAP anansafauaussnnwnduiouldeafiddidy §3deTnauonuminisUszgndldids
UftRdmuifnaouLazininemaninaivn ey

1. msysanmslusunsuluaudnden Tusunsu SAP A15gndnneluyieiureaan1sindeunie naenis
ouguINe Losmnidunsfindsutiumansedussuudszam-nénile (neuromuscular activation) Ssdasnns
AnMEANLANYasI M (neuromuscular freshness) Lielinsndnusuazauilumandoulnainiuogied

UsgaAndangegn
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2. Audveensiln dnsuiinfnseiuninetds msivuaeudvesmsinlii 2-3 adweduni Tne
Burieszezinsegnaden 48 $alus sewinenuiln ditelinszuiunisiiusamnsaisinen (physiological recovery)
wayn15USURIve9319n1e (adaptation) a@unsarind wld e 1umunzay wazannad seweenivddzay
(accumulated fatigue)

3. AnumnzausunIweInsuazgunsal Wsunsu SAP Sdelsiuseulusunnudanegunaydun ush
(low-cost training approach) Liieainaunsasniiunisinlaluaninuindeunipauiy Iﬂﬂiﬁi’fﬁ;ﬂﬂiﬂiﬁyugm L
n978 tlads sifeiuiitinialy Samneaufuaniumsfnunieduiniififos fndugunsaiuasaudszann

4. maviunuamueaniniadeul finaeusliauddyiuaunimussnisindoulmuinnituium
o Tngamnzlumsiinnanelewnsn Fesnludesordenaln 2asmsia-nasavesndnile (Stretch-Shortening
Cycle: SSC) TigniesnumdnTanamans Litetrsananudssesnisuinidu waginussavsnmlumsuiufives
svuuUsram-nanuiie

Yorauauurdmiunsisenseely

LﬁammsmﬁmmiuasLﬁummvﬁmﬁaL%ﬂimﬁﬂﬁ%‘%ﬁﬂ msAneideluuianAIsiatsauUseiRuandey

Feseluil

1. mﬂ%suqumimmaaﬂﬁﬁﬂﬁummu mﬂ*ﬁiﬂwuumswmaaaﬁﬁma’ummu WU N1SNARBILUUNE
nguAIuAN (Randomized Controlled Trial: RCT) L‘WE]L‘UiE’J‘UL‘VIEJ'UN@‘UENI‘UiLLﬂﬁ@J SAP fugUnuuMsTinduatng
Fonau Fangtefiuanuniisansanigly (internal validity) uazarnindedovesmansite

2. myvenengulszrnafiegne msveneveuamsAnwluSsinfmds vienguiinfvilutaetofiunnsing
fu 19U NIeYY WeUsziiiunNuuANATBINIRBUAUeMNER TIMe LA nalnnsUiuR wolusuAsIMSTIn

3, MIANSEELIAINIIMARDY ASLSTEEaINIaaendy 8-12 §Uav uardndunisinaiuna
mwa"aﬁyuqmiﬂmﬂiu \leAnwIn3AIagveaNTIANTH (retention effects) FeinudrAysianisanaununisiln
J¥8zy17 (periodization)

4. mﬂi’fmffaaﬁai’@%uqa mu’ié’ﬂiuamﬂmmﬂ%’l,ﬂ%aﬂﬁai’mamiamw%’uga W edesiausfAzenan
ity (Force Plate) n3aszuudiaszsinisiadeuliauid (3D motion analysis system) oA nwinsiUasuulad
YOI WUTTINAAIENT LYY Lmﬂﬁﬁ%’m’mﬁu (Ground Reaction Force) Way n1stad eulwivesdase (joint

a

kinematics) #99¥97885U18NabNYRINTUSURINNNESSINE LAz TINarans laanyadaay

AnRNTIUYTENA

AnziiTovonsTuvouNsEAMImMTINg &5 1A Seudailvinisatiuayu wazidos sz aanlung
sufiunsidondsil saivevounszaufidsvgnnviuiinganlimuusi aseaeu wazdssifiunmainaes
insesiiodds suluuselovisdedeienmanysalvesnuide veveunuiniwmnauiidirsmdunduiiegidly
m93de warlimnusiufielumstindeunar nsvaaeuanssnnmmeniefsanuitlanazaiiaue naeaaudias
Fouazyransiiieremavinuifdwaeglinisdiidumuidediiagadei aaveunauided 185uns
ATUAYLIUUTE AN SATUHELNTUNAINITLAINAT YAV IVINGIAEATNITNWT NENUNTING T8I 1U4Y)
wislszinelne
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mMeidedsdhmauuunaiarneiiitagsvasdie 1) Anwseiunnufifeafunisiaiieguaimuaz i
FoamssoRanssunisia 2) Ainsesidvsnavesnmiuasmnudosnsitdenisiidiusnlunsis way 3) naeaey
unumvesnudeenislugiusdulsdenan nquiietsAoUszvruety 12 Fiulludnnolnunes S
Youidn S1u7u 400 Au Feldanannisduitegauuvateduneu i esdleddufouuuaeunudiiien 10C iy
0.93 wageAANATosiuszNIng 0.81-0.88 TinwiteyadeadAiBanssau dudsvansanduiusveaiiosdu
MlATIERannRENY AN WarNTIASIZRBYENadenansiieds Bootstrapping Kan153dENUI nauseE19lAY
@Taams@faﬁanssmmﬁaaaﬂuizﬁuqﬂmﬂ (X = .32, SD = 0.72) finsfdusanlunisisseduann (X = 4.02,
SD= 0.82) uariimnufiieafunisisszdutiunans (X = 1.48, SD = 0.79) namsilAzviannoENuQUNUTN A
@faammazmmfémﬁ’uwmﬂiajmsﬁduu’iaﬂumﬁﬂﬁ%’aaaz 33.4 (R* = .334, p < .001) lnuAufeIn15il
Svsmwanensaigean (B= 547) uenanidmuihnnudosmsimihiduiulsdenansuisdin serisamiuas
nsfidrusalunisivessiidddynieedn nansAnundlifiuiinisdaaiufanssumameluseduguauansl
A dyiumsinnsdaindeunassuuuuianssufineuaussseniufosnsvesszvwuniugiunislinimg
AjathmngiieliiAnrudBuresnninssugunm

AEIARY: ANUENEITUNTN, ANUABINTSTAANTINNNTIY, Mslldusiulumsiy, Auusdenans

Abstract

This cross-sectional survey research aimed to 1) examine the levels of health-related running
knowledge and public needs for running activities; 2) analyze the influence of knowledge and needs on
running participation; and 3) investigate the mediating role of public needs. The sample consisted of 400
individuals aged 12 and older in Phon Thong District, Roi Et Province, selected through multi-stage sampling.
The research instrument was a questionnaire with an Index of Item-Objective Congruence (I0C) of 0.93 and
reliability ranging from 0.81 to 0.88. Data were analyzed using descriptive statistics, Pearson’s correlation
coefficient, multiple regression analysis, and mediation analysis using the bootstrapping method. The results
revealed that the sample’s needs for running activities were at a very high level (X = 4.32, SD = 0.72), while
running participation was at a high level (X = 4.02, SD = 0.82), and health-related running knowledge was

at a moderate level (X = 1.48, SD = 0.79). Multiple regression analysis showed that needs and knowledge
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collectively predicted running participation by 33.4% (R” = .334, p < .001), with needs being the strongest
predictor (B = .547). Furthermore, needs were found to function as a partial mediator between running
knowledge and participation with statistical significance. These findings suggest that community-based
physical activity promotion should prioritize environmental management and activity designs that respond

to public needs, alongside targeted health education, to ensure the sustainability of health behaviors.

Keywords: Running knowledge, Needs for running activities, Running participation, Mediator variable
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v

Knowledge of Running for
Health
(Independent Variable)

Needs for Running Activities b Running Participation
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Figure 1 Conceptual Framework of the Study
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FAfedndunnfunusudeyanieauniluiuiisinelnunes fminfendn nendaldsueygyman
misnuiiisadodduiiuiidne Tnslduuvasunuatvauysaifiiunmsnseaeuaudisnsadaion iy
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fnqusrasdvasnisiny dussunsnouuuuasuniu Anslunisdniau uarnisinwanuduresteya maneu
wuvasuauduldlneaiasle wagdidrsundudneunuuaeunimiienues Tanadsuszan 15-20 unil
wuudsunufineuiaduldfuninfuaulnedids uasthuinsnaeuauauysaivestoyanounslingey n1s
divdeyadufiunslugindou nguaeuiadeufiguieu we. 2568

n1saszvidaya
Foyanlannuuuaeunulasun1snTIaaeuAUATUTIULAZANYNABINAUINENTEUIUNITIATIE NS
atf nsleseideyadiiunislegldlusunsudniagunisad SPSS version 26 lnefmunsedutaddgnieada
o5 2

i =< a

05 FTUNDUNITIATITIIRAL

=b

1. addBanssaun Warwid fevar Aade wardiudonuunnsgu

2. MidnTevianuduniug 19a8a laauads (Chi-square) dmsuladudiuunna wag Pearson’s Correlation

3. MyIATILEEnENauaziwUsdenas 19 Multiple Regression wag Bootstrapping (5,000 samples)
PROCESS Model 4

HaN15338

1. Snwaziluvesnguiangne

nMsfnyInguilegUszeruludunelnunes Jmindestda S1um 400 AU WU nguFIRE9EI
v duwenne (Gevar 57.00) uazinands (Fouaz 43.00) lnediviseny 20-29 Junign (Fevas 63.75) frey
wuvasunwanngdnsansdnuseiulsunes Gevar 60.25) uazlseldadeseiousinid 15,000 v (Soe
a2 64.50) ludungAnssunsis nudh nauieesanlvgiaeiiriuianssunisisluiiuiidnm ($osas 89.00)
wardenuilunisia 1-2 adwiedunwianniian (Gevaz 93.25) edlsfinu fiftesieray 24.25 widuiliaslésy
Auuzthwensiinaewienfun1sieanndidevey

2. szfuvasuUsTIAne

naMTRATIEsiadAIB s ieeBussERuvsiuUsMaNTIANw THuA arwdifefumsisdieaunn
AufeIMsHoRanssuMIIs wazmstidusnlunsis wui nguiegislimnudesmsdefanssumsisegluse iy
maﬁqm (X =4.32,5D=0.72) ﬁumzﬁmiﬁdauim‘lumﬁqaaﬂuﬁwﬁ’umﬂ (X = 4.02, SD = 0.82) duAu3
Lﬁ'mﬁ’umﬁaLﬁaq%ﬂwwagiuizﬁuﬂﬂunaWﬂ (X =1.48,SD = 0.79) 4 Table 1

Table 1. Mean and Standard Deviation of the Main Study Variables (n = 400)

Main Variables Mean SD Level
Knowledge of Health-Related Running 1.48 0.79 Moderate
Public Needs for Running Activities 4.32 0.72 Very High
Participation in Running Activities 4.02 0.82 High

3. mudunusszvinaaddiuyanatusziuanudifeafiunsis

namsiATzdanuduTus sz dadediuyanadiu sefuauiiAsafunsiaiiequaim (running
knowledge level) Ingldaiflaanas (Chi-square test) WU szAuMIANE (X2 = 12.84, df = 4, p = .012) 58ld
poLfou (X2 = 18.27, df = 6, p = .006) waznslaSumuuzinTensinaeulisaiunisi (X2 = 15.73, df = 4,
p = .003) fmnudiusiuszduauiifsafunmslaiequawedsiidoddymeada Tuvaslinuanuduiug
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pgeldpdAyszninuna (X2 = 1.62, df = 2, p = .445) wazUsziAn1sid1sanAanssunisie (X2 = 2.11, df = 2,
p = .348) fiusgAuANNiiNgItuNITILNeaunm Asansly Table 2

Table 2. Chi-square Tests Between Personal Factors and Running Knowledge Level (n = 400)

Personal Factor X2 df p-value Interpretation
Sex 1.62 2 .445 Not significant
Education Level 12.84 4 .012* Significant
Monthly Income 18.27 6 .006* Significant
Prior Participation in Running Events 2.11 2 .348 Not significant
Received Advice or Coaching on Running 15.73 4 .003* Significant

Note. X? = Chi-square statistic; df = degrees of freedom.
*p <.05

The chi-square test examined the association between personal factors and the level of running knowledge.

4. nsasseudennanteiuvasuustans

fiaumﬁtmwﬁaﬁaﬂﬁy’uqa ;ﬁ%&lﬁmaaaau%’ammaaLﬁaqﬁwaﬂLLwﬁwaaamsmaaa NANIATIRAOUNUT
AR Durbin-Watson da1LvinAv 1.842 si'fﬂaq'hﬂzhaﬁaau%’ulé’ azsoudmnududaszvesrinaianiou
uanani linudigmenuduiudidadunnsewinadiulsdass Tnsan Tolerance 1Ny 0.893 wazen Variance
Inflation Factor (VIF) winfu 1.120 Fseglunasinnnsgiu uandliiuindeyaiimnumnzandmiunsinses
NSANBYNYAN

5. HANITIATISHANRUNUS IZNI19A U

AT IEdLY st AvBandiusvaaiiosdu (Pearson’s correlation coefficient) wudh AnugiAeIdy
mﬁ'aLﬁaqmmwﬁmmé’uﬁuémwaﬂﬁ’Uﬂ1iﬁﬁ'auiaﬂumﬁqaﬂﬁaﬁﬁaé’wﬁmmﬂaﬁﬁ (r =215 p < .01) Vel
mméfaamieﬁaﬁ%msumﬁaﬁmmé’uﬁuﬁ‘mﬂmﬂﬁ’UﬂWiﬁdmi'm’[,umﬁﬂuizé’umunawﬁqﬁauﬁwqﬂ (r= 572,
p <.01) wonani f»mzug”é’aﬁmmé’uﬂ’ua‘mqmﬂﬁummﬁaqmsm’aﬁﬂﬂimmﬁq (r=.221, p <.01) asuanslu
Table 3

Table 3. Pearson Correlation Matrix of Study Variables (n = 400)

Variables 1 2 3
1. Knowledge of Health-Related Running —
2. Public Needs for Running Activities 221 —
3. Participation in Running Activities 215%* 572%* —
"p < 01

6. Namﬁmsﬁzﬁmmmaawmm (Multiple Regression Analysis)
\ievnaeUBnsnaveInuiiNeIiuNTwaEAIRBIN1sHaRANTIHNT I Tnensidiuswlunsis wud
o =1 aa a a 1 Yy
WUUTIARIlAMUINNEENNNEDR (F = 99.429, p < .001) uazaunsaedulgauLlsuTiuvesmsiiduswlaiovay
33.4 (R2 = .334) WaNaN518 U WUI1 AU B9NNSABAINTIUNNTI 9L BN wansuInmensiaiusaulunisia
I AU o W aa a v o A Aa a o o 1w AN v o W

pg el ynada (B = .547, p < .001) vaigi A3 neInUNMTIdianEnamsuInluseAuiuA gty
(B = .085, p < .05) flauandlu Table 4
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Table 4. Multiple Regression Analysis Predicting Running Participation

Predictor b SE B t p
Constant 1.106 0.165 — 6.702 .000***
Knowledge of Health-Related Running 0.086 0.043 .085 1.996 .047*
Public Needs for Running Activities 0.603 0.047 547 12.872 .000***

Model Statistics: R = .578, R? = .334, F = 99.429, p < .001
*p < .05, ***p < .001
Age was included as a control variable in the regression analysis to account for potential differences in running behavior across age groups.

7. NaN1SIATILRBNINAaTENa1

HANISIATIZRENSNad anane (Mediation Analysis) Taeld33 Bootstrapping $1uau 5,000 afe wui
SvwavnadouiivdAgmeada (osnvaenudeduiisedu 95% linseunguetgud uandliiiuin A
Foanseefanssunmsisimihiidusiudsdenatsunsdiu (Partial Mediator) imiwmmiﬁmﬁ’umﬁaLLasmiﬁ
drusulunsie faansy Table 5

Table 5. Mediation Analysis Results

Effect Type b SE 95%Cl
Total Effect 0.218 0.049 [0.121, 0.316]
Direct Effect 0.085 0.043 [0.001, 0.170]
Indirect Effect 0.133 0.030 [0.079, 0.198]

Note. Bootstrapping samples = 5,000

2NUITENAN1IIY

KansitenSsiuandiifiudn Uszmmilusunslnumesiiszdunisildiusiulunslseglusedumnn vaued
AnudeInsrefanssum s slidnadseglusedugann wazlidganitszduamnuiierdunsiafioguanedis
Farau nadndiananasvieuliiuisdnvardidyuemginssunisesnidanegluszivgusu nanfe nsdndule
\drsawRanssimienisliildtueg fumnufifissegnaie wildsudvswanuasgala mesuiusslovd wasiiade
atfuayuandunndonsiudie SssenadesuluiAndiilinaveamgAnssuguain (ecological models of health
behavior) TllauaimgAnssunseenidsnmeidunadnivesiadonarssediu ‘ﬁqasﬁuqﬂﬂa Fanu uazdawandon
(Sallis et al., 2016)

whngumegadlngjazfisefuanudifesfunsiafissszduiiunans uindunuszdumsidmusaly
Ranssumsisfideutnegs nemsfinuniaenadesiundngudeussdndlumafermateddlfiiuh arudifea
guaiilssetnufedenaliifissmefiezthlugnisiuasundamaingsy mnusiaandadesuaimidoduly
ANENINTATEIRULY (self-efficacy) us4gdla wazmsatuayumadany FeduliunumddnionisiEuduaznis
AsoEYRINgAnTINNTEENAEINY (Chen & Xiao, 2025; Mema et al., 2022) nandniiewils yaraenadiamiiile
L%QWQHQLﬂEJ’JﬂUUiuIEJ“UwUE]ﬂﬂ’liaaﬂﬂ’]aﬂﬂ’]ﬂ meﬂmimasumm%’lﬂamiﬂgumsq ndusieserdatadenis
InImenazdunnadoniiies sy Jeesuigldinuuuidn maafmammmmmﬂaﬂumﬁﬂgum Anulel
ilulunuidengAnssuguaiwealus (Sheeran & Webb, 2016) usnand nsfiszfunsildusiugaiaunag
Awiidndn Ssaenndosiuuuinisves Shilton et al. (2024) fiszyimsdaaiuliussmnsiifanssumianienin
fu Fosorfanstundeuwdssruuuarnaananinuindeuiinevausiennudomnisiiugu Teidvinadents
dndulatidaninildnnniinisuudasumnuslussduyanaifisses afien

namsiaszsiavdiuduandliifiuin anudeamssefanssunmlsiimuduiudmauiniunisiidiusam
TumsidlusziuUiunandsroudiags (r = 572) Feflvuinanuduiusganitanufifvadunsisegudalay
Uszidiuilazieuliisiuin arudesnisvesyaaaeaiiunuimddysenisdaduladsaufanssumenennniy
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arufiadlevifissasnaien el mudesnsfinanienaisdestunsudredseiuaanuarain aunwyes
nsdafansau warladvatuayuananimuanden samsinufinanasnadestundngiudessSneitiviiui
anuandeumienten e s mineansdmiunseentidinie Wy aruaendevesituil mnudeules
goudun uazaruazadnlunsddsaniuiieandidinie Buadeddyiidnasunisifan ssumenieves
Uszanau (Sallis et al, 2016; Ding et al, 2020) uiimsiseadetarlilatinszosissnovuosanudsanisiu
uiazdfuenaintu wikansAnundlidiuin enufesmsvesUssrmuliamudiiudtunistdiusalumsisednad
toddny Fadululiidadesudundeuuarmsatduayunsoenidineenafdnlunsduaiunisidiusanly
myiwesUszvviluszduyuey ogdlsfinm dssiufinanasldfuninviiiudulnedinsgiesdusznauyes
ANuRpINstuldaziiRlaen s

Han1siAsIEianneenva i uduunumvesaudesnslugueduusnensaingn lagnuiining
FosnsroRanssunsisdiadulsedniuinsgiu (B = .547) ganianufiiediunsisedelduddy wadns
aonndeafunsounwAndiunssgslauaznisasegvesngAnssuniseenmdanie Jeseydn Msnevaue s
Foamsiugiuresyanaty AnuaEAIn msUaends wasarayn danuduiuslnenssiunsasoguomningsy
man1eluszeze (Ntoumanis et al., 2021) uenaniissaenndasfutaiausras WHO fidivifiuiiniseaniuy
anmuwandouuasiansuiiderenisiidusan Tusavinmgdumsduaiuianssumamessdulszans (World
Health Organization, 2020)

Ussidiuiifianuddydmquife naniesgidninadenatsiinudt anudesnisdefanssunisieh
winidusuusdenansunadiussnineanufidsatunisiswagnsiidiusalunisis sadananasvioulsiiui
mwiifipsetnaieiondlidsrasiongnssunisidrsanfinssumsnielaensaauely uwinsiiyarafnausiomnis
viaussgslalunisidrsaufanssueadunalndrdgyiidexlosaruslugnginssunisufin il uuAndanan
aenndesiuITUNTIIA UM TUAsULUamaAnssuguAmTiauein Mmaudsuulamginssuunsyuiumsildsy
dvswandadeiiuusegela mimiuaues wastademedninevatedd wnniinserdeaiuiiiiesegnaien
(Phillips & More, 2022)

Tudsseynd nan1s@nwddividiui nagnsnsdaasunseandidenislussduguanliniminduiios
mslemunuszanmusiniy uwimsliauddyfuniseenuuianssuuasmsinaninundeniiaenndaaii
ArufeINIsTesszry Teluiunndniiiansy enuaneavesiull uarnsaTuayuIINYITY F9919150
ABNTHAIUTINMATNTALRYUBINGANTTUNITOBNAEINETUTEEZENT LUINIAINENIADAARDITULUIAANT
duasuianssumamelusedulszans (population-based strategies) ALtiun1sAiduuuuysaNsHadu
ulyune Annden wagnstidausmvesuwy eadumplivssnvuaansodifuasidsuluanssumane
I@oenedaiy (Ding et al., 2020; McLaughlin et al., 2025)

NnHaNTITefinuInudesnsdefanssunsl aduduusifidnsnadensildusingeian waxd
unumiduiauusdenanssenineanuiuaznsidnsanlunsis awnsaaueuuziuimadsssgnddmiunis
duaduianssumanelusssugumuldsed

Usznsusn mia'qt,a%umsaaﬂrﬁé’nmamﬂﬁmmﬁﬁzgﬁuﬂﬁaané'auLLazﬁumﬁTmﬁIuﬁmuﬁﬁumﬂﬁ’
A (losmnnuanisfinudliiiuiinisiudedssiueanuazain muaeads warATIIMNIZANTESAN LT
frdiusiunsiidiusulunslslusedugs msitaanLIndeuTidesionseantidine Wy szuulides
@119 AnuUaonfraadunials LLazﬁqé’wm&Jmwazmn‘ﬁugm 91AINARN BNGFHNTIUATBBNNANAINYV DY
Usgyyuliegniussdvsramnnitnishinnusifiesedadied

Usznisfides n1seanuuuianssunislsarsiandnanudesnisvesusssauluiud (needs-based
approach) InglanztladefiftesiuusegdlanazUszaunsalnmsidiismfonssy nanmsidvazvieuinssvuli
anuddivesuszneuiiiieadestiuanuazain amnulaensde wazksegalaedeny 1y Aanssudiddnuaelsl
\Jumens msfivesfisedin viieseTailedydnuel Fresdusznoudnaneratieaduaieanufiselauazainy
seifleswesmstidusnluianssimisnig

Uszmsfiann mslianuditertunisisensldnagniuuuadivmne Tnsemzlunguussavuiiszdy
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ISR

Fadnalun1sIde
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Tuowan fail
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STAUNTANMITZAUUTYQYINS Eﬁﬂmﬁ]ﬁmmﬂigﬁ@%@%iJLLﬁxﬁMﬂﬁ@ﬁ@msaaﬂﬁ'ﬁqmaﬁumﬂ@hqmﬂﬂ@jmﬂismﬂi?ﬁu

Y a =

wamsideTsenalianunsaagudidefessrvulungudgeoigriedivsenovadninunsnsaluiuiisunelnu
nasldogunsaunquiiig

2. 3UuUUN93¥e Mafnwnsiiumsitedamauunmadaung Fadunafudoys u 9asele
Frnamilavindy Falfedfelunisesueauduiuiidavauaskalusvevem NANNIUAZANUABINTILAINA
sonsasetuaswgAnssunsisedereiileaifieda
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TnglfmatamaszanaussfioiaiuaiannuanunsoluniseeniuukasnsdnfanssnnazaenginssaluduFen
vostindAnwiAgavInafne iNunuTndeyameluuasuauLUUAaUaUBYg (Dual-Response) KUsEUY Google
Form wagns1amnunsadaion (100) andvssqaid 3 viu sinduiiluneaeddiiionsisaeudiaiiuiiissns
uusIAueanegd 0.76 mifeluadsdimunouinnguiiodn fe Unfnwiaganvinadnm fustdruau 126 au
seUszansnmvesnsiiuteyaruszuuesulatiivislidrdangudmaneldetisninawing dwalvdinou
LUUEOUANUNEUNT ALY 184 AL mnﬁ?uﬁwmsajmwwma%umau (Multi-Stage Sampling) Ineduaannlula
1 unINg1de 90 6 ina TiaseideyasienisidadfdmssauiiarldnisieneiuuudyiaudAyes
AuReiIN1531L0u (Priority Needs Index: PNI) #an1539emwudn drunisivuninguszasd Ussinuanudndu
iarugegadudududl 1 Ao msfvuainguszasddiuaudidelvarunsathluszgndliluniseeniuy
(PNI = 2.76) fuilovanss Usgiudifinnudndussiiugeandudu 1 fe domaszieafuianssuinuazans
nefnssulutuFou (Pv = 5.70) Frunisdauszaunmsainadond Ussiiuiidanusuduswiugeansudy 1 Ao
fio msflnufiRmsdafanssnnuazanenginssalududou (P = 6.97) usgdumstavssdiune Jsnduiida
Fudussuguaadusuduil 1 fe mmeaeuinuensdanuuazAanssudetunuinig (PN = 5.61) Mnsmved
wamﬁﬁ’aﬁﬁlﬁuﬁqﬁdaa’iwizm'NanWwﬂﬁ]f\;‘ﬁ’uuazamwﬁmwi’waqﬁﬂﬁﬂm Tnglaniz Usziiueensin
UftRmsdafansamnuasmenginsalutuiou fedunuiuandiiiuin udngrsfnuwmansuiensmans arn
wafnw msUsuUsIneiviauLazianssuaetunuing lnsandndiunisussenonguf uazifindaluensin
Uftavinuelfinntu iielaenadoatudedunulusmideluadsl

AdAey: ANudesn1sdndy, UnAnwiaganvinadne, ndazanenginssdlutusey
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Abstract

This research aimed to investigate the priority needs for developing the Games and Recreational
Camp Activities course. which incorporates brainstorming techniques to enhance the capabilities of physical
education student teachers in designing and organizing classroom ice-breaking activities. Although the
minimum required sample size was set at 126, the accessibility and efficiency of the online data collection
platform resulted in a final sample of 184 participants. The participants were selected through multi-stage
sampling, involving the random selection of one university from each of the six geographical regions. Data
were collected using a dual-response questionnaire, which was validated for content validity (IOC) by three
experts and demonstrated a Cronbach’s alpha coefficient of 0.76, indicating acceptable internal
consistency. Data analysis was performed using descriptive statistics and the Priority Needs Index (Priority
Needs Index: PNI). The results reveal significant gaps between current conditions and expectations across
all dimensions. In terms of objectives, the highest priority was the ability to apply theoretical knowledge to
practical design (PN/ = 2.76). Regarding content, the most urgent need involved specific subject matter on
classroom ice-breaking activities (PN/ = 5.74). The learning experience dimension showed the highest overall
need for development, with practical training in conducting ice-breaking activities emerging as the top
priority (PNI = 6.97). Finally, for evaluation, the primary need was the implementation of skill-based testing
for organizing games and recreational activities (PN/ = 5.61). These findings suggest that physical education
teacher curricula should be restructured to bridge these gaps. Specifically, the Games and Recreational
Camp Activities course. This involves reducing theoretical lectures and substantially increasing practical skill-

based training hours to align with the critical needs identified in this study.

Keywords: Needs Assessment, Physical Education Student Teachers, Classroom Ice-breaking Activities
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anumssimsivAsuamadinunazanuimiimanalladlutiegiu ddsmansenuegielidoddry
AeangAnssuvaAnLazievulne Ing National Statistical Office (2025) 5¥y31 meuﬁﬁmqszmw 6-24 7
fultinsldnulnsdwindeuiiiugaiustisdeidos dull wa. 2568 wuiiidndunsldnugisienas 96.1
wqaﬂimﬁ’aﬂﬁnﬁwlﬂdamwmwm‘dﬁﬁuﬁuéﬁuqﬂﬂaiauﬁmaﬂw%’mLﬁ]u (Silangam, 2018) UoNNG WanIENy
Pnnsunsszuiavadhifalalsun 2019 (CovID-19) fudutadissiiviliminSounlonalunisviAanssusiudu
mjmﬁau dwalitinnzannesnainyediny (Social Skills) lnslanizn1siausiuiy MsweIswngneng n1siile
LLawTﬂwzmaﬁ'amﬁwdwmﬂﬂa (Jongjumruspun, 2022) @anAasdiuNalIseves Wang (2023) WU NISLWS
szunvadhifalalswn 2019 viliaunnsnsdinuvesiejursand

Frewni mataniadouilugandinisundssuinladalalsn 2019 Fsfedmuddyfunisainainee
edany ielitinBouaunsaUsuidfuanmundenlusl sidussiuteaiounasdaunisuen Tnslawizetng
fadefinmsdeusyautu dwalhiinnsnazteuisununuauisanioaenisiseuresiniou (Equitable
Education Fund, 2022; UNESCO, 2022) ﬁﬂiﬂunﬂﬂmiﬁﬂmﬁﬂSauﬁaqﬁwmmiifﬂf'fmﬁauiuﬁ’mﬁ‘auimj Sty
unumvesniiaeuddlilddndniisananisaienenninug uidedinnuaunsalumsaiiussenidliiananiy
UaonAslta3ninen (Psychological Safety) LﬁaLﬁmm’mﬁu%LLazmzéjuiﬁ@l%‘emﬂé’ﬂﬁ%a%ﬁqﬂﬁﬁmﬁuéﬁwdNﬁ’u
Tudusou (Alba et al, 2025) s'?jl’dm%mﬁaﬁﬁﬂis%m%qunqmLLazﬁm’mmuwauﬁ’uﬁuﬂuﬁaqL%&Ju Ao Aanssu
\nuazaneNnAngsy (Ice Breaking) Suliunaislunsimnualasedifou afuanuduneieuiiozsiviiAanssy
931U (Rohmah & Nisa, 2025) mﬂmiwummﬁmmiuﬁLﬁ'msﬁmﬁuﬁﬁmﬁ'ﬁmLﬂuasawwqﬁﬂﬁuﬁm"lumwu*h
Lﬁuﬁamiuﬁ'mmmefqLﬁ%:umaﬁaui’LLaga%"Nngaiﬂm}guL?&Juvl,éfaeiwﬁﬂizﬁ‘w%mwﬁ”’ﬂu?mmﬁmmam%
A1WBINY wieudnsziisluluwinafine (Abustang et al, 2025; Alba et al, 2025; Irfani & Rifatulloh, 2025;
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Jumrah, 2025; Yunita et al., 2025)

Avmadne Foidumeinfddnuusaneiibosonsimuinuedauiiun1sufjoa (Action-based
Learning) Tagl#inu v wazAanssutunuinisidudenans Fansujdafensalududoudmiuismadnu
vnadafosordsnsinusmiulumadui Weliussendluduiouinamuduiasssrinetu fafu aswa
AnunFsdududesiivnurlunsesnuuuuasdnianssuazaronginssudiluiea eananudsensiaradi
vsssmAadsnluEuduresnansAn egndlsfinm mnmeneindngnsnanagamadnuiludogy
WU TedvinauazAnssudetunuinsdanlng dngaduldiinsdaianssmenanuiinieAieinusuiv
gnidewaziunsundidundn vilidnAnwiagnadnvivialenalunisiseusudnniseenwuufianssuinuazaiy
wpdnssulutuiouiiaenndostuanmigunludiagiu (Kanchanasom, 2015) FeviliiAntasinasening
Anuansaatwesin@nwinganuinafnuinazannsguindnagiuaussouzsuininerdmivag ideanis
aluayunmsSeuivesiSeuldifudnenin (The Teachers' Council of Thailand, 2013)

ynanmdymdsnan Adedsduiuanudndulumsiausmgivinuuasianssumetumnmsdmsu
thdnwaganymadny T SN (Brainstorming) mn,Uuﬂalﬂwaﬂiuﬂiumumiwmmau%ﬂu
193971 F991nMINUNITTANTILEINMTIATIEANIUTILIL 22 501 nudn adinszanaLesAILNTNdINA
nsgnuRerTUARaswasIFesuilteddy esnnszurunsfinaitisanneuguassalunisUatunianiufn
Ingn15a$19UsI8INIALTIAINURaBA A BN19T AT NeD inmmﬂmimumau Fedenalnonsafanisnsedu

a a

nszuIuMIAnegedas s iulueg1eliszavsamgsan uonaini mﬂuﬂiummuaqaiwﬂgauwuﬁmamﬂmwa
La'efL‘Mmﬂmiu,amﬂawuamaaamammmisvmwmﬂﬂa ihlugnsassassduuimenisudledgmidaig
‘Via’m‘wmaLLazduﬁnéﬂﬂim’ﬁﬁmmﬂmEJa"wﬁ’ﬂ Celik & Akay (2025) 9e14L3AR AunannIsHALImMENENS TABA
(1962) "Lé’Lauaiw%gumaumiﬂ’wu’mﬁﬂqmmiﬁwLﬁumsmu 7 dumeu IduA 1) msfinwiineiarudeanis
(Diagnosis of Needs) 2) n13inungasaviuneg (Formulation of Objective 3) nsfadeniionanse (Selection
of Content) 4) N33n53U5IL 9M1815% (Organization of Content) 5) M3AALEBNUsTAUNITRINT5IT B3
(Selection of Learning Experience) 6) mi’aﬁ’ﬂﬂizaummjmiﬁsmi(Organization of Learning Experience) way
7) msimundsiiazdszifiunarisnnsussidiuna (Evaluation) Gﬁqmﬁ%’ﬂuﬂ%ﬂf‘iﬂumﬁ%’sLﬁ@lﬁlﬁ?jﬁaaﬂaﬁ%
iluldlududl 1 nmsAnviisesinnudesnis daemd nmsdseanudesmssniuvesiFouisdmanonis
oonuuuMiatmumdngaslinsamuanudesmstarussgidmnegaan midoafeied ngUsrasdiedn
anusesmsndulunisiamiseivinuuaznssuaedununislagldmeianisssavaueaisladuasne
auansalunisesniuukaznsdafanssunuazatengdnssulud uisuveadndnyingaivinad ny,
fainsfnurnussdusznevddylumsiamuvndngns Wud Tnqussasd Wovansy msdauszaunisniidous
warmsiavssdune Feuselondildsuannaidelunded de feyaildlunmataussivinuuazianssude
Fumnmsiinssganuuiunvesindnmagamadng lasnsfnmadsifnseuuunfnnside dil
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o -
Independent Variable Dependent Variable
Demographic Data needs assessment for developing a "games
and recreational camp activities" course using
- Gender .
) » brainstorming techniques
- Academic Year
- Region 1) Objective
- Experience
P 2) Content
3) Learning Experience Management
4) Measurement and Evaluation
Figure 1. Conceptual Framework
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o
v o

l
grsveadd Jalignisnduii ofmusyunnng uiaog1angnsYes Hair Aty neidelundsil Feflvwnandy
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- P a o
insaeilanldluniside
4 A A av S & a ' v
wisesllenldlunsifelunsell Ao wuudeunuLuunauauedg (Dual-Response) Ineldkuseuy Google
Form dmsuinfnwiazaivinadne iefiasfnwianudesnisdndulunisiaun “siedginuuazianssune
Junuinslagldimaianissganateuiaiaiuainennuaiunsaluniseonuuusazn1sdnfanssuinuazansy
woRnssulutuseuestndnuaganvmadng” Tneinsesdlonsideudseendu 3 du ldud
gl 1 uwuuduiinferfudeyaniluveslidoya 9w 4 4o
dui 2 wwmauwuunevaueidingfuanmiagduuazaniniiaianis eifuselvinuuwazianssy
Aetununsiagldinatansseauatatiialaiuasnenuaunsalun1seeNkuUkarNISINAINTTUNNALAY
woAnssulutuSsuvesinfnwaganvmadnw 4 saduszneu 31w 19 Jo Al

- 0adUsEnouil 1 dunsimuninguszacd 1w 3 Jo
- peAusEneudl 2 Fuidomanss U 7 Jo
- 03AUsznaUT 3 sunsdauszaunisalifous 1w 4 To
- 0adUsEnouil 4 sunsiaussidiuse 1w 5 4o

dil 3 ewAniulas Telausuus

n1sAsIRFBUAANMYBILATewlalFlun3de

Wwuvgeuawlunsifelignsmanddwau 3 viw lneinsnanddesdiiomsfnviseaudSgginu]
adinanvmadne) $1uu 2 i wasdiianisinwiseiunuUndinaivivdngasuaznisaen $1uau 1 vinu
vaeUmANdenndatsrinetorinIL wagtien (10C : Index of item objective congruence) dsiien 10C o]
Tt 0.80-1.00 Aodrdarnuduaansoldls udr3uhuvuasuaulunaassld (try-out) fungusiaeg 199 uiid
dnuarlndiAssfunguiognsd i 30 au Sesgineaianudeiuveueiosdelngldaduussaniuearives
AoUUIA (Cronbach’s Alpha Coefficient) ilefinsansigssduszney wui ssduszneuifimanudesiugagn Ao
Fuidlomansy Aty 0.81 sesaun fo dumsindssdiuna Sy 0.78 FunisdauszaunsaiFeus fia
Wiy 0.75 wagFunsimuninguszasd DAty 0.72 Fawamseneinmaiuvemnosduszney wud Ja
WU 0.76 wansiasesiieddslundai ﬁmmL%aﬁuaaﬂuszﬁuﬁaau%’ulﬁmuLﬂmsﬁmmgm (Hair et al., 2006)

msfiususaudeya

F3devhmsienmnelasuuuiensldnuuvasunmesulavitovesyaaiudeyaise dsesnaamane
Tng AazAgrans wninendesivigaswan dsldmmiinedenlisunsdusuiu 6 wis 9 6 giina wazaee
fndeusraunuinnuetureiiosuldsuteyansufunuiildtmuald maideludsitmunvnnguiiegng
Fusegationsun 126 au uideUszdvBnmussnmaiuoyanuszuveeuladitaelmiddanguinung Ly
ogunterms denalilifnouuuuasununduantiedy 184 au

n1saAszdaya

Fidglavinsimseiteyaannmsdinianisuuuasuniuuuunevaussalaldadniganssauwasldnig

Anszrinuusvianudryvesnnudesnissidu (Priority Needs Index: PNI) Litedniissansunanudfgyves
Tymuarasiuszinulunmsihluiaunsginldegsdnauunndadu

NANITIVY

1. wan1shiasesideyaialuvesnguiiating

ﬂ’]ﬁﬁ“}’ﬂiuﬂ%”’qﬁﬁmumsuumﬂfjméhaai’m Fusdau 126 au wideUsyAvanmyeanisiivdeyaniuszuy
oaulavifidaeliddanguitmangldedieniiannng dmaliifpounuvaeuaunduuiisdu 184 au nguiaagng
dnlnadumany Sovar 59 Tnaifteursmilafuthdnuduii 3 Sovay dssesauniedulil 2 waz 4 puddy
ludugiinin wudrdwlngunanaiald Sevas 31 wazniawmile Sevay 23 dmsuuszaunisaldnfangsuny
azawwqaﬂisﬂu%uﬁau a'auiwg'agﬂuwﬁumm%ﬁamu q A% sdesar 61 lnefifiosdwiion Sovay 4 fszy
Tlipeduszaunsnl aumsed 1
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Table 1. General Characteristics of the Sample (n = 184)

Variable Details Frequency (n) Percentage (%)
Gender Male 109 59
Female 75 41
Year Level Year 1 10 5
Year 2 a4 24
Year 3 88 48
Year 4 43 23
Region Central 25 14
Eastern 27 15
Western 8 a
Northemn 43 23
Southern 58 31
Northeastern 24 13
Experience in Ice-breaking Never 7 a
Activities in Classroom. Rarely 55 30
Sometimes 58 31
Often 51 28
Regularly 14 8

2. awsanvaskaUszdiuanudain1sT il

nansIdeAinuitaudesnssudu 5 dduusnidulssiiussiudidesldsunisiau aenadeiu
NaNN15U8Y Pareto Principle %3ang) 80/20 ﬁizudwaé’wédaﬂmﬁaﬂaz 80 Fniinanndadetiudndiddey 91n
Jguseniudiutlossosas 20 Watiu (Juran, 1988) msﬁﬁﬁm{uﬂuﬁmuﬂu 5 Useidiundnil (ananun
19 Uszidin) Jadunagnsiivaeliinnnneivinuuazianssudetununnsifuldlfesinssgauaz Auengaan

Ardiaudesnsdndu (PV) wansdamsdadiduanudidyresainsanlunisiaumdngasain
4 p3fUszneu wui Sufuit 1 msfinufdRnsdafenssunuararengnssuludusoy @o 3.3) mnesiusznouil
3 FrumsdausraunisaliFous fen PV whiu 6.97 Sududl 2 emanssReatuianssuinuazaengingsyluty
Sou (fo 2.0) Mnesdvsznoudl 2 duilewanse deh PV dadnyil 5.74 Suduil 3 msfinnseenuuuinuazans
ngAnssmsenulugukuukmunIiiiuianss (fo 3.4) NnedUszneudl 3 Mumsiauszaunsaiiious fien Pv
winffu 5.74 Suduil 4 mavedeurinuensdnnuuasanssuAetumums (Jo 4.1) MnesdUsznaudl 4 fums
Fouszifiuna fidn PV WAy 5.61 wagduduil 5 nsdaUszaunsainsiSeusivainvaneds (do 3.1) fier PV
Winfu 5.56 InesAUsEnauTl 3 MumsiauszaunisaliFoud eglsin anmsinsanddviiaudenisdudu
wuihiidednwidadvduviniuluddui 2 uaz 3 fifeiefinnsandadriulngldiinnudeauusinsgiu (5.0)
yosanmileends () Hunasidnau Musaduladedudesumnnsg s wansissduiu ngudedisd
auAaiulUluiamadefuinnninludada aunnsed 2

Table 2. The Top Five Priority Needs Across All Components for Course Development

X Current State S.D. Expected State  S.D. PNI Rank
Questions
Mean (D) Mean (1) (n=184)
3.3 The Game and Camp Activity course 2.96 1.14 4.51 0.68 6.97 1
emphasizes practical training in organizing
games and ice-breaking activities in the
classroom.
2.4 Content regarding ice-breaking game 3.10 0.98 4.41 0.74 5.74 2

activities in the classroom

Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 170



)
y Journal of Sports Science 15FITINGIITATNISANIMALUIANTTUFUNIN NFUUNIING 18 TIVANUAUsINAlNE
QP and Health Innovation Ui 5 atuii 3 (hsngna - Aueney 2569)

Qoo -

Table 2. The Top Five Priority Needs Across All Components for Course Development (Cont.)

. Current State S.D. Expected State  S.D. PNI Rank
Questions
Mean (D) Mean (1) (n=184)
3.4 The Game and Camp Activity course 2.64 0.94 4.09 0.76 5.74 3

focuses on training students to design

classroom games and ice-breaking activities

in the form of activity action plans.

4.1 The Game and Recreational Camp 2.80 0.81 4.15 0.72 5.61 4
Activity course assesses skills in organizing

games and recreational camp activities.

3.1 The Game and Camp Activity course 2.84 1.12 417 0.77 5.56 5
emphasizes diverse approaches to organizing

learning experiences.

3. wauszfiuanudoinisdndu funisiuadngusead

Advdinudeanisdndu (PN) dunisivuaiaguszasd iodndduanudidglunsiam wuii
Usziuidanudndussiiigndo susuil 1 msimuninguszasddnuanufitelfaunsathluussgndldlunis
sonuuLLAzdnRanssy (e 1.2) iilesanilen PV gegauiniu 2.76 sesaundudu 2 Ae msfmuainguszasdsy
\nAR (o 1.3) Gailen PV Winfu 2,37 uagddugaring Sudu 3 Ao msfmuainguszasdduinue (e 1.1) Sadl
A PN Wity 1.69 Susfudl 3 Fawanseglunisned 3

MnramTITesunsimuataqszad wuh madmuaiaguazasdsuineeiasuuunisdjifeiuay
ﬂ~LLuum’mm@mﬂuiwmwm uilsiiuiivIauaay maummmaaumivmwawﬁgumasJﬂuawmmmqmﬂ
fign fe mszmuuiwmmgLm;gLsaumamiﬂisqﬂmimmasq Famsid ugaiuddlunsimumdngnsnie
Aanssuludrdusialy

Table 3. Needs Assessment Results regarding the Objective-Setting Aspect of Physical Education Students’

Competency in Designing and Facilitating Classroom Ice-breaking Games.

. Current State S.D. Expected State  S.D. PNI Rank
Questions
Mean (D) Mean (I) (n=184)

1.1 Objectives are defined in skill-based 3.82 0.76 4.22 0.75 1.69 3
courses to enhance the ability to design and

the skills to facilitate classroom ice-breaking

activities.

1.2 Objectives are defined in knowledge- 3.39 1.15 4.07 0.76 276 1

based courses for students to apply to the

design and facilitation of classroom ice-

breaking activities.

1.3 Attitudinal objectives are defined for 3.48 1.11 4.06 0.78 2.37 2
students to realize the importance of design

abilities and facilitation skills for classroom

ice-breaking activities.

a 4 o & 14 &
4. nauszfiuadnudaan1sily dudlenianse
o oA v o & v & 4 o v o w o w o ' o
ARvtiauden1sIndu (PN fullevnanse diethundadduanudidglunisimw wudsen1sid
anudnduseiuiign 3 suduusn lawn sududl 1 iflevanszifeatuianssunuazatenginssuludusou
(49 2.4) §A1 PNI gegnogwddvddnd 5.74 duduil 2 nmsinuszidunannudnsalunsdaianssuinuazany

Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 171



9
\J a = o . a o o ]
*y; Journal of Sports Science I5FITINEIAIEATNITANIMAZUIAN FINGUNIN NG ?W&l7ﬂ£l§"7?fﬂgéli4ﬂ/§'&’£ﬂﬂ2ﬂf/

P and Health Innovation Uil 5 atiuil 3 (nsngay - Augney 2569)
s S

woAnssu (To 2.7) de1 PNI 1Ay 3.94 uagduduil 3 mstavssdunanisdanunasAanssudetunuinis
(o 2.6) fiAn PNI i1y 3.02 ans1sii 4

MnuansiTeduiiamanse wui nausegliauddyesdatunisusulsadomiiAsatetiu
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Table 4. Needs Assessment Results regarding the Content Determination Aspect of Physical Education

Students’ Competency in Designing and Facilitating Classroom Ice-breaking Games

Current State S.D. Expected State  S.D. PNI Rank
Mean (D) Mean (1) (n=184)

Questions

Content Determination Aspect
2.1 Content regarding the history and 3.81 0.82 3.98 0.80 0.67 7

background of games and recreational camp

activities

2.2 Content regarding the importance and 3.90 0.75 4.33 0.83 1.88 5
types of games and recreational camp

activities

2.3 Content regarding the details and 3.33 1.13 4.05 0.74 294 4

procedures for organizing games and
recreational camp activities

2.4 Content regarding ice-breaking game 3.10 0.98 4.41 0.74 5.74 1
activities in the classroom
2.5 Content regarding the design and 3.60 0.77 3.98 0.78 1.51 6

management of ice-breaking game activities

in the classroom

2.6 Content regarding the evaluation of 3.22 1.10 3.80 0.80 3.02 3
games and recreational camp activities
2.7 Content regarding the evaluation of 3.32 0.98 4.25 0.75 3.94 2

success in organizing ice-breaking activities in
the classroom

b4

5. HaUsIUAIINARINISINTY FuN1TIRUTZAEUNTISAIS LS

3
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Table 5. Results of the Needs Assessment for Physical Education Students’ Ability to Design and Organize

Classroom Ice-breaking Activities: Learning Experience Organization

Questions Current State S.D. Expected State  S.D. PNI Rank
Mean (D) Mean (1) (n=184)

Learning Experience Management Aspect
3.1 The Game and Camp Activity course 2.84 1.12 417 0.77 5.56 3
emphasizes diverse approaches to organizing
learning experiences.
3.2 The Game and Camp Activity course 2.95 1.13 4.07 0.76 4.58 4
focuses on training learning experiences
through student brainstorming techniques.
3.3 The Game and Camp Activity course 2.96 1.14 4.51 0.68 6.97 1
emphasizes practical training in organizing
games and ice-breaking activities in the
classroom.
3.4 The Game and Camp Activity course 2.64 0.94 4.09 0.76 574 2

focuses on training students to design
classroom games and ice-breaking activities

in the form of activity action plans.

6. nausziuauden1sdndu Aunisiauszidiuna

Adafinnudentssdu (PNI) drunisiausafiuna edndsuauddylunsiaun wuinussduia
muddussaiuian 3 Sufuusn Tou Sufuil 1 maveaewinuznsdanunazAanssuretunnng (e 4.1)
fien PN/ Wity 5.61 Suduil 2 mstaussliumatunuiiinanmeseavanesvestndnw (fo 4.4) fe1 PV Wity
5.05 uazdusiuil 3 edvinuuazAanssuAetiununsiinmageunsUFtAnuz nRansTunuaratewn Anssu

Tudusou (4o 4.3) a1 PV winfu 4.51 famsnii 6

nuansIveiunsiadsadiung asvieuliiiuil nsnegeurinvrnsianuwazianssuAeiunuINIg
(o 4.1) WugaiiFedldunsusulsuasiannesasshuiign Wesniduussiiuiianmilagduiinisufoaese
teniian unfarunian dluseduiigenn vonani ndudegnedsiosnsliifinaududulunistausefiuna
Furuiiinnnnisszananesesindnw (o 4.9) mnnimsvssdiufosungfnssuarusdadfineduiuns

IoReguaitulagiu

Table 6. Needs Assessment Results regarding the Measurement and Evaluation Aspect of Physical Education

Students” Competency in Designing and Facilitating Classroom Ice-breaking Games

Questions Current State S.D. Expected State  S.D. PNI Rank
Mean (D) Mean (1) (n=184)
Measurement and Evaluation Aspect
4.1 The Game and Recreational Camp 2.80 0.81 4.15 0.72 5.61 1
Activity course assesses skills in organizing
games and recreational camp activities.
4.2 The course tests knowledge essential for 3.25 0.88 3.99 0.79 2.96 4
designing games, recreational camp activities,
and facilitating classroom ice-breaking
activities.
4.3 The course evaluates practical skills in 2.84 1.07 3.97 0.76 4.51 3
organizing and facilitating classroom ice-
breaking activities.
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Table 6. Needs Assessment Results regarding the Measurement and Evaluation Aspect of Physical Education

Students’ Competency in Designing and Facilitating Classroom Ice-breaking Games (Cont.)

R Current State S.D. Expected State  S.D. PNI Rank
Questions
Mean (D) Mean (1) (n=184)
4.4 The course assesses students' work 2.75 1.04 4.01 0.75 5.05 2

products derived from collective

brainstorming for designing and organizing

classroom ice-breaking activities.

4.5 The course evaluates behavioral 3.31 1.10 4.04 0.76 2.95 5
attributes and commitment during the design

of games, recreational camp activities, and

classroom ice-breaking sessions.
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UNANED

nMeidedasnaidifgusrasdiie 1) Anvissduaussoninmnanisuasnginssuniseantidanie
2) WIHUBUANITTON NN NNIELAS N ANITUNITOONAIRINIEY TIUNA LN 10 wavauniv waz 3) Anw
AUFUNUTTENTNNGANTIUNITOBNMAINAVANTIONINVNEVBIUNANBIAMLATAIENS UNINYIFBTIUAY
asan naudieg1efe Undnwdnsfinen 2568 $1uau 405 au Idannsduuuuulsdugd ndesdiodde
UI¥NOUAIELUUADUNY (A1UAINS LARAR LazN1SUSUR) UWazLUUNAGBUANTIONINNNAIY NIUNITATIAADY
AN (AN 10C = 0.67-1.00, MAMEesTY = 0.87-0.97) Inswnleyanieseuay AnadY damﬁwwummgm
MIMAEoUAIT N13ATIEIANULUTUTIUNAAEY wardulssAvs avduifuduuuadeduuu wan1sidenuin
1) Frusesiuaussanmmenie dulngiduiinanislunasiaudn Saruweamuuesndmiessaui fanudeus
warszuulvadeudonssiuiunans wiauuduswesnduidessiusiunn dAmTUAUNgANTIUNITRBNAEN
My 1ANUTTEAUEY LRARTEAUA Uin1sUURAsEAUUIuANS 2) arumsilTeuiisy dndnwiaieaivnivid
AUTION NN MBLAENGANTIUNTERNMEINeuAnsstueg e liTddmnsadiafisedu .05 vasdmauazudld
uaneneiy 3) suenuduiug lnaRdanuduiusiBiaussRuamnniuesdUszneuvesisme armseus wag
anundussasndunie WuRgafunsufoRiteudiufidsaussiuiuniuesdlseneuresinanie g1l
Toddneada Tuvariinnulifanuduiusivans sanmnisnie delausuuzannsidede annduaisih
Yoyaluysannsfanssuduaiuguanlaenndesiuuiunvesusazarvnio ieannginssuidlosds naonau
ndnduuloune "anzagmansdauaiuauam’ owssumnunieususameliindnuingnmsdusuiuugiu
guUNNveLEIYUABLY

ANFIARY: AUTTNNIMNING, NeRANTIUNTERNMGINY, dnAnwianeasmans, UnAnwiag

Abstract

This quantitative research aimed to 1) study the levels of physical fitness and exercise behaviors,
2) compare physical fithess and exercise behaviors categorized by gender, academic year, and major, and
3) examine the relationship between exercise behaviors and physical fitness among undergraduate students
at the Faculty of Education, Songkhla Rajabhat University. The sample consisted of 405 students in the
2025 academic year, selected through stratified random sampling. The research instruments included a

questionnaire (assessing knowledge, attitude, and practice) and a physical fitness test, validated for content
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validity (I0C = 0.67-1.00) and reliability (0.87-0.97). Data were analyzed using percentage, mean, standard
deviation, independent t-test, One-Way ANOVA, and Spearman's rank correlation coefficient. The results
revealed that: 1) Physical fitness levels: The majority of the students had a normal Body Mass Index (BMI)
and a good level of muscular endurance. Flexibility and cardiorespiratory endurance were at a moderate
level, whereas muscular strength was at a very low level. Exercise behaviors: Students demonstrated a high
level of knowledge and a good attitude, but their practical behavior was at a moderate level. 2) Comparison:
Students from different majors had significantly different physical fitness and exercise behaviors at the .05
level, while gender and academic year showed no significant differences. 3) Relationship: Attitude had a
very weak negative correlation with body composition, flexibility, and muscular strength. Similarly, practical
behavior showed a very weak negative correlation with body composition at a statistically significant level.
Meanwhile, knowledge showed no correlation with physical fitness. It is recommended that the institution
integrate tailored health promotion activities specific to the context of each major to reduce sedentary
behavior. Furthermore, driving the "Healthy Faculty of Education” policy is crucial to physically prepare pre-
service teachers as health role models for youth.

Keywords: Physical fitness, Exercise behavior, Education students, Pre-service teachers

UNUI

nsirudgdinluszdvanudnwiiugissesred Ay ndmansenulaeaswonginssuguain Yagiu

o

[ a = a

UnAnwunInerdemdundyiutgmnsiinliuvesnginssuiidesils (sedentary behavior) a1nn1slgiaandau

o

aa v =

TngflufunsdaSeunaslddediva dudsundufunnzanueionuazdmaidauseanssaninmianie (Deliens
et al,, 2015; Amornsriwatanakul et al, 2022) Uszidufiifutosinsddaynie3de (research gap) AaUsIngnIsal
"ANuTAKEITENINANIiuNTaiioUUAY3 (knowledge-practice gap)' ¢l szAvatnauazlusewmelng
agviouliifiunsaiudn dniansiianuifigndeataziianadfiddoniseondidanie ldawnsanifudnadnsng
guamlaiausly Tnedndnwidnsienunginssuauesluideuin (Yahia et al, 2016; Al Zahrani et al., 2025)
uAnaMsVAaeUANTIaAMNIeEndUsElusEsusn (Nimsuwan, 2020)

doRosanluuunvesindnuing vise "fing" (Pre-service teachers) Aum3aufuaNssanmyIsng
feinnud ey esnntn@nmaghidesdesjumliifunisiinszaunsalindn uidsieaniounnuniouiie
WD "sunuusuguan (Health role model)’ s13dszyintn@nwingiiiingAnssunisesnmdsneasiiane
winuidesiulunuesuaziunliifiozysannisianssumameniifunisdanisisounsaeulusuian (Ferkel et
al,, 2014; Soini et al., 2024) Tunsnauniu mnﬁnﬁnwmgﬁ%ﬁ%ﬁmLLUULﬁasﬁﬂ YRUAINANTENUABUSLANTNINAS
vhauwazdumanlunsfuuuuegfidliuddniFeu

Wlefigaildesedndismnuaonadossznimginssuiuanioonfuanuudauswesinane nmsdnwide
afal3dldrmunnsouuuAnlasysunmaufuuuununaug 1 naf uazn1sUTR (KAP model) (Launiala,
2009; Glanz et al,, 2015) undunnundnlunmsusziiungdngsy Tasdhundeslesfunusiunsgiunsmaaesy
anssanInmene 5 1w liun ssiuszneureasnie anuseuia armudauswweindunile Anueanuvos
néuiie wazszuumelanayinadouden (Department of Physical Education, 2019) n1elagnswaveslade
dauunna lawn e FuD uazanuion fuansauduiuslunseuuunAnmsidunmi 1 (figure 1)

e maideiFes “AUTIDNINNNNILHATNGRNTIUNITBONANGINBVILNANYIAMEATANENT UNTINETRE
sufgawan” Failfnguszasdiile 1) Anwiszduaussanmnienigiasnginssuniseanidanie 2) Wisuiioy
AUTTOANINNNNYLATNGANTIUNTOBNAININGY FIUUNAIULNA 0 wazanuin way 3) Anwaruduiusszning
waAnssunseeniidinmedvanssnnwmenie iefigadindadeduyanadnasoszduguainedails nasaau
sedungAnssudanuduiusuasdenasoaussanmmianieaimiol Jededunvandugrudeyadidnlunis
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v
& &

PaNUUUEVsAAnSseTeitdNasuaun M WendnUndinasiiiauanyseisaityqywagnausiossly

Independent Variables Dependent Variables

1. Physical Fitness

1. Gender 1.1 Body composition

2. Academic year — 1.2 Flexibility

3. Major 1.3 Muscular strength
1.4 Muscular endurance

1.5 Cardiorespiratory endurance
2. Exercise Behavior

2.1 Knowledge

2.2 Attitude

2.3 Practice

Figure 1. Conceptual Framework
Adapted from KAP model (Launiala, 2009; Glanz et al., 2015)
and Physical fitness (Department of Physical Education, 2019)
F/Anlun15IvY
nsneiseadsiliunsidedeUlina (Quantitative research) wuudisianiasauIne (Cross-sectional
survey design) Tnefitunousiiiums el
Uszynsuaznguiaagng
Useans A UnAnwseaudiyyns AueATAEns unINe1des1vianal Un1sdne 2568 91u3u
fieAu 1,361 Au F3dumunmuanguiiog1adingnsves Yamane (1967) fiseiuanuaaiaindou .05 lings
19819974 U 405 AU LLasﬁWLﬁumiq’uLLUULLUa%uqﬁ (stratified random sampling) AudnaUVDILNA fd waz
Av1IYN

\n30aflafildlun1side

in3eslefldlumAfeusznoudsuuuaeunuuarnInedeUaALsIanNINe wiseenidu 5 d loun

1) FoyarhlumaUssmnsmans dnvasifuuuunsinasusients (Checklist) @ouna e o1y Ful uaz
AU

2) LL‘U‘UV]WHB‘Uﬂﬁ’]ﬂJiLﬁIEJ’]ﬁJUmiaaﬂﬁ’layﬂﬂ’m a%’wﬁuquwﬁ KAP model (Launiala, 2009; Glanz et
al,, 2015) anwaziduwuunaaauriindenaeu Tneimualineugnls 1 Azuwuu nouRAle 0 Avwuw uazUszendld
\nausives Bloom et al. (1971) lumsuvasasziuanuieenidu 3 sedv leun seduge szdutiunans wazszdus

3) wuuinlanairen1seanidanie way 4) LuuTangRnssuNITeeniIanIg (Aun1sUUR) as19Tuna
N30UKLIAN KAP model dnvaziduninsidiuussunue 5 szau lneussyndldinasivag Best (1981) Tun1sdn
Susuaadsuasulanasondu 5 sedu é’iu’qLwiixﬁ'umﬂﬁfjmlﬂauﬁﬁzﬁuﬁasﬁqm

5) wUUTUTinNaNINAAeUANTINATNYENTY $113U 5 518015 MuA dedutanie Wasediludramd
wsaduile anifs 30 Jurit uazBusniinduas 3 wiit leslduuuneasuuazinaeiuInsgIuYoINTINAA N©7
(Department of Physical Education, 2019)

N15ATIVFBUANNTLATDIITD

\ledleidurunmsnsandeunnuifismsadaiion (Content validity) NnFevgdnau 3 viu laod
Andiiauaenndes (Index of Item-Objective Congruence: 10C) 58wing 0.67 &1 1.00 arntiurilunaassld
(Try-out) AUtINAN®E 91UU 30 AL WU LLuumaaummiﬁmmmL%aﬁ’u (KR-20) 191111U 0.91 huuinlanAfLay
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wuudanisuuRdetmugediu (Cronbach's Alpha) M1iU 0.89 wag 0.87 MINAIRY kAT UUNAABUANTION N
namediAanudeiuegsening 0.87 §1 0.97 FweglunasinnsgiussavasiannsathlUlfivioyassala

nsiiusIuTIndaya

{ATddunsveayaInNAMLATAERT A1 AN TIYAaa) ileasiuiilAutoya Tnoduas
Faquszasd SusrpuNIRBULUUABUA LazoBuIedunsunadeuaNTInNMIMeTignieasasUasnfelng
fegremsunousufiums islilddeyafinsudunazasviounnuidusianniian

dmsumsivingavsuesiidninide miideediddiunisnelivdntiessuesnantiata Taefidrsu
I#sunmstuasuarlvimnuuseslaeaiasla (Informed consent) il fifnsrufidvsufiasvidonausaainnisidels
nasana Toyaduypnasunvzgniiuinviiuanudu uasiaueramsiinsgideyalunmeminilagli
MIUAEAINY (@anonymity) LﬁaﬂﬂﬂaﬂmmL‘i‘]uz"huﬁaLLazai’aamwmaﬁQLSﬁﬁaﬁf{Tﬂ

n1sAszvidaya

{AfoihdoyaiildunnsnaeuanuanysaiuariinsesidelusunsuduSagunisada el

1) adfdanssasun (Descriptive statistics) Tl (Frequency) $esae (Percentage) Aade (Mean)
wazd B ULNIRIEIU (Standard deviation: S.D.) dmsuTiasigsidoyarialy seduaussonimmiane uay
NYANTIUNNTBBNMAINY

2) adfigaeunu (Inferential statistics) 14 Independent t-test ag One-Way ANOVA Tun1silSeuiiiey
Alndsszninnguiuysdasy uazld Spearman's Rank Correlation lunisnageuasduiusseninanginssu

MIPInMaINIEAvaNIIaNINNINNe InenmuatedAgynsadanszau .05

HaN15338
dauil 1 szfuaussanIwIenIevatinAnen
HANTUTUANTTONNNNNEALANINATIVRINGUAIDETINIY 405 AU FUNANLBIAYTENDU 5 Ay
wuindleisufuinasiinsgiu nguietdnlngiifuiiname (Body Mass Index: BMI) Tutnasiassu finanm
oAnuasndiio (Muscular endurance) agluseduf fianugousa (Flexibility) samdaszuumglauarivaliou
\don (Cardiorespiratory endurance) agTusgAuuiunans widaundausaveandaile (Muscular strength)
dnlmgjegluszaunnn dauandlumsisil 1 (Table 1)

Table 1 Levels of Physical Fitness among education students (n = 405)

Physical Fitness Components Level Frequency (f) Percentage (%)
1. Body composition (BMI) Underweight 88 21.73
Normal 257 63.45
Overweight 56 13.83
Obese 4 0.99
Flexibility (Sit and reach) Excellent 8 1.98
Good 55 13.58
Moderate 164 40.49
Low 128 31.60
Very Low 50 12.35
3. Muscular strength (Hand grip) Excellent a6 11.36
Good 60 14.81
Moderate 99 24.44
Low 95 23.46
Very Low 105 2593
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Table 1 Levels of Physical Fitness among education students (n = 405) (Cont.)

Physical Fitness Components Level Frequency (f) Percentage (%)
4. Muscular endurance 126 31.11
Excellent
(30-Second chair stand)
Good 139 34.32
Moderate 108 26.67
Low 23 5.68
Very Low 9 222
5. Cardiorespiratory endurance 5 1.23
Excellent
(3-Minute step test)
Good 61 15.06
Moderate 187 46.17
Low 133 32.84
Very Low 19 4.69

d2ufl 2 STAUNGANTIUNNTEBNAIAINIEVDILNANEN
HANMTIATIEVINGANTINNNTEONMAINEAUNTBULLIAA KAP model wud1 ansiuvastindnuiiininug
Wertunseenmdinigeglusedugs dlanaddenis paniaeneegluseaud uazinisuuiniunisesn

o v

madaneeglusgauliunan Auanddumnsned 2 (Table 2)

Table 2 Levels of exercise behavior: Knowledge, Attitude, and Practice (n = 405)

Exercise Behavior Components Mean S.D. Level
1. Knowledge 16.08 1.79 High
2. Attitude 3.97 0.49 Good
3. Practice 3.35 0.74 Moderate

d2ufl 3 nanaUTEUTBUALTINATNNNNIBLATNG ANSIUAITOBNANEINY

msSsumeuIwunaudaddiuynnanieaiis Independent t-test kag One-Way ANOVA fiapuny
Sl

1) wanazdud dndnuiifinauaziudeney faussanmmismeuasngiinssunseenidenelagsu
uazr1eaulduanA1 uNIeEDs (p > .05)

2) anwinn dnAnwdidnuluainnivisetu SszdvanssanmmieanisuagngAnssuniseenindanie
wansnsiueeeifedfymnainisedu .05 (sniiuduanueanuvssndunieldimuuanstetiy) fauandu
3797 3 (Table 3) UazINATIATIERANUUANAIT18 (Post-hoc analysis) Wudsziiuddyiilaniay nande
Nguau IV IMaANYILATa1vINNANINLAY dAzuuuAINs 1InAR N15UJUR Tauddladssanmnienieniu
mméauéf’maxmmLL%QLljwaw’huLﬁaqqrrjwawﬁ&mgu NIRRT slummzﬁﬂejmwﬁmmmé“qﬂquLaz
adinans anulansiusunnueanuvesszuumelanaglvaisudengsninavinduedslitodfy dufu

2IAYTENBUVRIINNY NUTETINdrLfnwwasuguivienadeganiingiivinteiasinermans
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Table 3 Comparison of physical fitness and exercise behavior by major (n = 405)

Variables Source of variation SS df MS F p
Physical fitness components
1. Body composition Between groups 166.2 8.0 20.78 3.425 .001*
(BMI) Within groups 2626.9 162.673
Total 2793.1 170.673
2. Flexibility Between groups 786.7 8 98.34 1.963 .050*
(Sit and reach) Within groups 19841.3 396
Total 2062.8 404
3. Muscular strength Between groups 0.669 8.0 0.084 8.856 <.001*
(Hand grip) Within groups 4.205 164.760
Total 4.874 172.760
4. Muscular Between groups 653.0 8.0 81.63 1.399 195
endurance Within groups 23098.2 396
(30-Second chair Total 23751.2 404
stand)
5. Cardiorespiratory Between groups 11170 8 1396.2 5.604 <.001*
endurance Within groups 98667 396
(3-Minute step test) Total 109837 404
Exercise behavior components
1. Knowledge Between groups 163.8 8.0 20.473 8.815 <.001*
Within groups 1120.8 164.645
Total 1284.6 172.645
2. Attitude Between groups 33.558 8.0 4.195 185.3 < .001*
Within groups 5.369 164.228
Total 38.927 172.228
3. Practice Between groups 53.07 8 6.634 197.8 <.001*
Within groups 13.28 396
Total 66.35 404
*p<.05

daufl 4 nan1sAnIANFURLSYRINgRNIIUNITENANAINIEAUANSTANINTINGNIEY

MSVAFBUANMUANTUSHUI NeANTIUNITERNMAINIBTiANAUTUSAUANTIAN NN BUNBIAUSZNBY
peditddiyneatn duandluaisned 4 (Table @) Tnsiiseazdondiil

1) duanug linuanuduiusivanssanmmnenigluynesdusenau (p > .05)

2) fruanad fanuduiusidaavlussfusunnfussdusenauressnanie (s = -0.193, p < .001), AN
9ausn (15 = -0.112, p < .05), LarAMULTILsIwRIndnie (rs = -0.168, p < .001)

3) AunsUUR denuduiusidaulussauiunnivesiusenauredsanig (rs = -0.128, p < .01)

Table 4 Spearman's Rank Correlation Coefficients (rs) between exercise behavior and physical fitness
(n = 405)

. . Body o Muscular Muscular  Cardiorespiratory
Exercise behavior . Flexibility
composition strength endurance endurance
1. Knowledge 9.806x10™ -0.078 0.052 -0.032 -0.096
2. Attitude -0.193%** -0.112* -0.168*** -0.083 -0.047
3. Practice -0.128** -0.096 -0.046 -0.039 -0.029

*p <.05, ¥p < .01, **p <.001
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2AUI1ENANITIY

NNTANIAUTIANINNNNBUAE NG ANTIUNTRONMAINEYBsnAnwInEATAIEaNS HITeaunsating
mslessineAuTranaringUszasd el

1. STAUANTIANINNINNYLASNO AN TUDBNNAINTY

namsUszdunudn withdnumaningdssiianielunasiaudiusasiinnueanuwesndniloszius
windufinraudaussesndnie (nsamzussduiie) luszdusunn vssduiamsneduneldnnniidinves
n@nwiuminedeiignintunginssuiesis aeandostun1s@nuives Amornsriwatanakul et al. (2022) uag
Deliens et al. (2015) fiszyimsirudngiaumiinerdadurassessefifanssumameanasesaiiifoddy ans
aAnmsuasmsidnineendtaduiaiuu silkindnwaanisldnunduiesinaieg luiiausysriu ludu
vesmgAnssunseenmdamedinuindndnwifiniuseiugauazianafsedud uindufinnsufoaiesssiuuy
nanstiu Usngmisaiiedungldesnstauinumnud KAP Model Sutliifiuin dasnsiianuiigniiouasiaund
Faan TllddudeulefiduvssfuinsinnisasdioufoRasaavely (Glanz et al, 2015) wadwsilitugnfetesing
sewineuiuaznsUUR Feaenadesiunuiseues Yahia et al (2016) waz Al Zahrani et al. (2025) fiwuin
guassadfainnanaseSeuiiuiuuas msnauaaunan lidndnwiaaeeagmansliauisauvasnimilug
nsasfloufuRldesasinaye

2. MSUSHUHIBUANTTONNNINIBKASNEANIINNITDINAIRINY

nanIsR iud inanaztulliisnsnasomuusiidnu usaiviuendefudmwaliaussanin
mameuagnginssuuanssiuegieiifoddny Tnsauivimadnuiinaussiiugeaninany ivdu Usziiuilannse
PAUTELEANHIUN B UUTI00T 9N MY (Socio-Ecological Model: SEM) (McLeroy et al., 1988)
Fafluwdandnit ngAnssuguamvesyanaliliiinaniadonieludyanaifissogadion uignuaenasuain
Aawandouseduaniiy (nstitutional factors) lutuniife Tassadamdngnsuaraninwindeumeainisyosisiay
a1 e madnuilndouvesnguiiey (Peer norm) wazfenssulifuiiatuayuliiinnisedeulminnied
Wuduninanvdnduiidiunisussens Usingmsalifaenadesfu Romaguera et al. (2011) fiwudvdwaidsuanues
ndngmsvieszduRangsmieny deyattaduaiosduduin nmssenuuuilevisduaiuguamlsiannsoldsuuuy
W EINEFAILe AR89 AEN1TIALUSLATULUUINNILL1a9 (Noar et al, 2007) T @anAd paiusISUT IR LAY
VaANAVBILFLANUIYIDE NI

3. AMUFUNUSTEUININGANTIUN15EINANAINIEAVANTTONTNNIINY

Torunuihadlaazdandstuanumanisilufe msnumnuduiudidsavsevinaanaiuagn1sufua
fuaussanmMeNIeUsesAUsEnou nasnaunsfinnuslifianuduiudivaussoninmisnieias Usingnisald
annsaeiUseruiinidaineuarinermansnisiile 4 Ussmsndn weil UsznisusnAetyminisuseiliu
AULDIgaLALaTI (Overestimation) (flosa1nia3esileTangdnssuduguuuumssieaunutes (Self-report) Fasin
lAsumansEnuINBARIINNITMBUSUNIEIAL (Social Desirability Bias) (Adams et al., 2005; Prince et al., 2008)
vilindnwiuulifiussiiuanefuas msujoavesauedl fgudeliaenndesiuussiagiunsdsan Weum

e

auduiusTunanmsvaaeuaussan nnenedaduanasindalsednd (Objective measures) Juinuadnsfiau
sty Usensiiaes ﬁf\miﬁmNmaﬁﬂ’ﬂﬁﬂw’ﬁ’m’mdﬂﬁﬂﬁﬁﬁﬂgu 9199IMA AN MAVENNTOENTEaneLile
aun1w (FITT principle) (American College of Sports Medicine, 2021) nanafe WndAnwie1aviAanssuiidaiiy
wiln (ntensity) w3eldszazinan (Time) laifsnasidus (Threshold) AazAsliAnniswauimeassine AT
LLa%ﬂﬁﬂgjﬂa‘ﬁlLﬁ@]“ﬁlu?jdL‘ld_]uLﬁENﬁﬂﬂﬁuﬁbﬂﬂﬁlﬂﬁﬁmaﬁiaﬂ?’mLL%QLLN“UB\ﬁ’Nﬂ’IU Usgmsitanu Uiﬂﬂgmizﬁﬂi
mmma’%maﬁaaﬂaiﬂwLmamﬁmam'wi’]umqwﬁLLUULqummﬁaﬁmqsmmw (Health belief model) wagngug
sﬁqj‘umaumiLUadIEJuLLﬂaﬁwqﬁﬂﬁu (Transtheoretical model) (Glanz et al., 2015; Prochaska & Velicer, 1997)
thanwiifiaussanmynaniedndniinsfuilenadssieguaimmuiesgs Jufnnsvaesemsuanieendsanad
\Bevanednann Fednegluszerdila (Contemplation stage) ﬁuﬂmamwﬁﬂﬁdf]mmLLaxﬁmmé'?ﬂﬁ] usdalinsou
frduguassalugsvezasiloufjiiass (Action stage) Usemsiid defumuilagvioufennurimevesanidundn
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wansIfeiiifoddu iU foaidlnfuiantugnuinudndudemumuguuuunisdaaiugun i
TnemaivAsuriuanmsdasusilianuiideussens Tgnmsaduanminadoufidoniedsdulmannsasdioujom
A3smuuIunvesuara1nie egslsfinm muideiiteddaiinasddeds un nadunuidededinay
Cross-sectional design 7 liianunsneSursauifumgdunaldegrsauysal uaznisiamdoyaanuuuasuan
TenuALes FsenanelmAneailunisney deyauardodiinmanitauguddnyitlugnssmusteiauonus
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AgUnanTIeuazdaLauauuL

msfnyAfeadedasuléd dhdnwdndvafidsiinanelunasiaudiu farweavuveanduiesedud
farusousnaoniuszuumelauaylnadeudenssdutiunan fanuudusmondundelussdumann luvae
fingAnssuniseenmdamenuindmiuissiugs anafsedud wifinsufoRifesssdutiunans iderIeudioy
Fuunautaduduyananuit inanazdudlidamadennuunndaveaianusiana usdn@nwidnsaneniend
AUTTONNNINMBLAZNGANTIINTBRNMEIMeLAnssiueg uildediAy Yedaanansnaaounnuduwus
FIituin LanafdanuduiudifeauiuesdUssnevressnanie aruseuda uasauutussvosndruie
wWuisiumsuiaitanuduiuidaauivesdussneuressname Tuvaeiinuslifanudiusivaussanm
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Weudtgveafannnismeuwuuaeuniu (Self-report bias) nsidelueuianalsiiarsuildial ssile
UszufluidUsie (Objective measurement) 191 1A3 0978 R31N19 8 uvoawale niowas oaTaAI1ULTS
(Accelerometer) lumsfianumgAnssuauaninass uenaind ATYIUINITNITIBLT AN (Qualitative
research) fiun1sdun1vaiangdn iiedumglassadomdaivinliindnwnlianinsnthanuslugnisufon
AAOAILAISINSANYIAMARSY (Quasi-experimental research) Wletimuuaznaasulsunsunisoanidsnied
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sUssIUsialY

a A
neANIINUTENA

NM339eASIUATUNUEANYUNITIREAN AEATANERS unTInedusYiaan lalinsatuayuuide
InlasnsatuayuiuUszananunsyinidevsoauuinnssunsiluldussleviliunyrainsaauzageans

a Y ,a o = o o Y v ' a

Mnsudszanatuseld (Ruingimsfine) Ysedtaudszana wa. 2568 fideveveunsyamuiideryynnviiud
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unAnga

mfeadsiiitausvasdifieAnvmaveddusunsuniseanidmedeninduselstnlagldnnma 9 deq
soausTanmIIMeuazinvennedeulmitugwesindsutuuszaudnwvinoutans nqusegrndulniseu
seiutuUsEa@nw i 5 - 6 Thnnmadenuuuiangas S 25 eu ngudegnehnmsfinealsunsunisesn
masnealensiduselsinlaeldnisne 9 ¥as 97uau 12 v sveziian 6 dUn1si dunviay 2 Tu Juas
30 - 45 unit faudsiidnun 1w Wesidudlasiuluseme Gaeumuesduluiildfonil) miugeush (Huedh
udhaveh) wdandaiile Bunsslangs) mnumuniuvesssuuiilawasviaeniden Busniin 3 unit) anuudause
vasnduiilodiuuuessnenie (Fuludszgnd 30 3unfl) anumuniuwesndnuiile (anis 60 3unfl) wagvinugnns
Lﬂﬁ‘aulmﬁ'yug’m (Canadian agility and movement skill assessment) ALAs1zMALUIULBUNANITVIAGOUADUATS
Anuazndanisiln Tngldnisvaaeudnd wuu Paired t-test nan1539enudn nguiiegslesidudlaiulusiiniey
anas mugowia naandunile avumunmuvessruuialauaseenien wasinurnnedeulmitugiu ifiudy
ataiidudfvnsadAfisesu .05 (p < .05) agnslsfinunnuudusseanduieduuuresstsnie wazay
muvuvesndaile lamuaruuanineiy WenSsuifisurouuazudimstin aguldhlusunsumasunelsdnlagld
A13719 9 Y84 awmiasu"gaﬁwmamsamwwm&maw@’{muazﬁﬂwmim?{auimﬁyugmmmﬂﬂL‘%’&Juisﬁu
Uszou@nwineutaeldegsfiusz@nsam uazannsninluussgndlfifufanssumanislulsadsuiiodaaiy
FUAMLAENITHANANTIANINININIBYRtinSeuls

AdnAny: N1stiuuelstn, M1319 9 84, AuTIANIMNIING, invensiedeulniiugiy, dniseutulssaudng

Abstract

This study aimed to examine The Effects of Nine-Square Aerobic Dance on Physical Fitness and
Fundamental Movement Skills in Upper Primary School Students. The sample consisted of 25 Grade
5-6 students selected through purposive sampling. Participants engaged in a nine-square grid aerobic dance
program comprising 12 exercises for a period of 6 weeks, with two sessions per week, each lasting
30-45 minutes. The variables measured included body fat percentage (Skinfold measurement), flexibility
(sit-and-reach test), muscular power (vertical jump), cardiovascular endurance (3-minute step test), upper

body muscle strength (modified push-ups in 30 seconds), muscular endurance (sit-ups in 60 seconds), and
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fundamental movement skills (Canadian agility and movement skill assessment). Pre-test and post-test
results were compared using a paired t-test. The results revealed that body fat percentage significantly
decreased, while flexibility, muscular power, cardiovascular endurance, and fundamental movement skills
significantly improved at the .05 level (p < .05). However, no significant differences were found in upper
body muscle strength and muscular endurance. In conclusion, the nine-square grid aerobic dance program
effectively improved multiple components of physical fitness and fundamental movement skills in upper
primary school students. This program can be applied as a school-based physical activity to promote stu-

dents’ health and enhance their physical fitness development.

Keywords: Aerobic dance, Nine-Square, Physical fitness, Fundamental movement skills, Primary school

students

unin

Iu{]wﬂ’wﬁﬂLLasmemuﬁ’wé’nLm%ﬁyﬁ’uﬁzgmmiﬁﬁamiiwwmaamaqashwiat.ﬁaa sudunaniainnis
Wasuuasesguiuumsduiiudin mnnslimeluladidviafiintu dealidnuasienisusuaunningingsy
lenils (Sedentary behavior) 11ndu finssissuindnludiseny 6-12 FilszduAanssumanisanases el
foddny warddndrunsldinaiminneifivgsdu lnsanznslidumeiidauasdodsaunoulat (National
Statistical Office, 2018; Thai Health Promotion Foundation, 2020) wualtiusfanandumiussunisiiuduvesniny
dminiiusarlsaldfinseisesdlutoin sﬁadqwamvw@iaammwéwma e wazAunMTInluszuzen?

NSHAINTTUNNNIYDEILAEINDTUNUIMAIAYADNITHAILIANTION NN N ELAE iu‘uumq 9 YBIIINY
Tnganssnawenediduiusfuguamuszneusiie Auudauss mmawu%mmmua ANBOUAD AW
numuvessruulvalisuladin uavesdusznouvessnanie Jedaudutled EJWugmmamimiammamau@mm‘w
(Department of Physical Education, 2019) aafniseunsielanuugtlidnuazienivueny 5 - 17 U TAanssumns
nesiulunansioninegretiostuay 60 unit Tnearsidufianssuuuuwelsnsaufunnasuadainduifouas
nsgqnegiaten 3 Ju/dUav 1l edalasuauAIMLATANTHAUININNEAMBE 1aMLIEaY (World Health
Organization, 2020)

UBNINANTINATNNINBUET Samuiiinuenisiadoulmitug iy (Fundamental Movement Skills: FMS)
Fudusndnddaiivzdmalifionssunmsindoulm nudiniseentdimedmiudinaunsouaneenunléd Wnwe
maedeulmiugi IWud M3 nsglan 33U Mavie @an feluiiuguddguesnisiedeulmuazmaidis
Aanssumenelusyeren udses it limduindniissiu FAMs i dailuuldundnideionssumame
wagdaudssdotiymiguniwlueuan Tusueilusunsuniseonmdsneiinaunaiunisiede lavanuane
sULUU @unsagagimu FMS wazaussan mmenelaeg1ediuse@ndnan (Lubans et al,, 2010; Logan et al,
2015) uenanil isé’fummmmmﬁmﬁnwrm?m?{aulmﬁug’mé’qzﬁmmﬁ’mﬁuﬁ‘ﬁ’mzﬁ’uﬁamimwmEJLLaz
aussanwvnaniglulin (Stodden et al, 2008)

nseenidsneguiuutelsinfiysanmsmsiadeulmmatefianna Msmseia wagnsUsEALLYeS
szuuUszamndnuiite ié’%ﬂﬁaaﬁudwﬁﬁﬂEJmw’lumiﬂ’mmﬁmmmmwmamaLLazﬁﬂmmim?{aulmﬁugm
vidluadesdiofildsuanuieude “anee 9 doe” S'ﬁﬂugﬂLLUU%&LﬁmQﬂWLﬁaﬂﬂmﬂméamﬂéﬁaﬂb Mswasy
firne warnsusraiunueessienie Taewdunsndeulmdisinisuazusiug (Krabuanrat, 2005) aghslsfinny
Tutrsmaneisinun 1ifnsiannguuuurests 9 dediifinnumainvansuindy Taefinmsnaunanuiuianssy
videguuuuNsoanmdanedu 1wy msvszendldileuazivin nmaindoulmuszneudane waznsuiuseiuany
gnveansiin iy nisenitilvigiuiteifivaduduresnisiedeul fegradu fnmsAnwnisiinnisns 9 des
faufunsindeulmusenaudame szesian 4 dUansi dUaviag 4 Yu anunsaimuiAuadeswaaliadlily
Tniseudifinudeinisfievsedulszoudnuildog1adidod1dynieadfi (Kamlaphit et al, 2023) vaueiinas
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Fundamental Movements Skill

Fundamental Movement Skills

- /

Figure 1. Conceptual Framework
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/aniunsieg

mMsiseadaidunsiseimnas (Quasi experimental research) Ingldnsnaasuuinneuuasdenis
NAaD3 (Pre-test — Post-test Design) fingUszasdifonwinanaiuuelstnlagldne 9 dedoaussnaimms
nenavinvznsiedeulmiiuguludnisuduszoudnvinoudats Taen1sideaded ldsunissusesnin
AENITUNTI3EsTIINMTITeluyuduvIne douigenssni laviisusedasenis 89 0622.7/690 Taeeidele
Fifumanudunoudielud

Usewns

v
A v A o

Usens Ae UniSeudulsvaufnuineutany (WuUN 5 - 6) 01 11 - 12 U TsaSeuduney suaneu

o & o @ a

nagy gunefiyading Jmingnssnt

QLT RERE

nauiegs fe thigsudulssaufnyineulans (U7 5 - 6) memesuazwavds o1y 11 - 12 9 l5adey
Sruwen Tudnmsfinw 2568 $1uu 29 au nguiegeililumsideadedidinmnmadenuuuinizas dumngu
Fregalagldlusunsud - wnes (G*Power) fvunan 1u1an1snnaay (Power of test) i 0.5 wazIWIAVEY
NanseNy (Effect size) 1 0.7 Auannaiifuddnyiiseiu 05 sihlildngudaegna S1uau 24 au Lﬁaﬂaﬁumiqzy
mevesguiegne {idedsimusliiingusiogednu 25 au uasdidelivihnsdnidenngusegsiifinnad
AunaTnsAREensad

WNa9iN1SANLENaNEaLASIFBLIN59UTATINS (Inclusion criteria)

1. FudnBeudulszaufnunTi 5 - 6 veslsaSouthuuney

2. fadldilsauszssiiiodostussuuiilanazvasnden

3, fmwanladhsanlunsinidoadedl

4. lasuanuBugenangunases

INAEINISHENBNENHIIATIVRBNANIATINS (Exclusion Criteria)

1. lddeansigalunsiseadstsoly

\n3pefiefldlumside
1. Wsunsun1singns1e 9 Yes sauiuualstnd1uiu 12 suiuy
2. WUUVAABUANTIANIMNINIEY UszgnAlduuunaaauansinnmvnenigvensunadne (Department
of Physical Education, 2019) Usznaunay
2.1 Waesidulusiu (% Fat) : Tndeipdes Skinfold calipers
2.2 ruseush (Flexibility) : Sasmeuuuvnaeuiisedaludoni @nnuiissmss 1.00)
2.3 s wesnanioauuueessane (Muscle Strength) : i’mﬁammumaaué’uﬁuﬂizqﬂﬁ
30 3 (AAsTiense 1.00)
2.4 arsmurnumeandsile (Muscle Endurance) : adsiuumadeugniis (it up) 60 Junft (e
Figanss 0.92)
25 wiwosndaiiow (Power) - Tameuuunaaeudunselangs
2.6 AMUNUNIUTDITEUUMIlALaEnaaLden (Cardiovascular Endurance) : nf18uuunadauy
Susnian 3 wift (AAnafisenss 0.88)
3. snueniaiad eulvaft ugiu (FAMS) : TAR8UUUNAGDY Canadian agility and movement skill
assessment (AzWwLL) (AAUdadiy 0.36 - 0.58) (Longmuir et al., 2017)
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mafuTuswdoya

stuzil 1 nounmaaes

1. numulsIanssukaz@nwindeyaii sadunsinlusunsy maduuelsdnlagldnigis 9 ¥eq
soaussanImIMekanurnsadoulmituguluinGeutulssoudnynoulae

2. MyualdsunsunisinannsnunIwssanssuagtlusunsuns{nluliEmsanadl (Index of Item
Objective congruence : 10C) §1uu 3 v tienmaasuilevnuaryfudgslusunsalildlusunsumstinfsanzay
Tnglaraziuuyssduminiu 0.65

3, Yinsfinwdises (Pilot Study) Wiednwuszaninmuesiusunsuazanudululdveanisidivsunsy
Tuanunsalass ilemdeunnseauas Tymauasselunisilusunsuluneaeuld udnideunnsesndiuuss
wily Wanunsaldlusunsulunisiindungusiesnsldeeadiuse @ngnm

5. Fuadvinguitedimauneasdeslunsids fefmunmsufod msasmidldlunsfinuagifag
wnBugeulumainmauidolundad

6. vhnmsnaaeunoumsFinlavadevasIan M IBuaE YN iedeulmiug U

sugil 2 sEUAnan1IMeRes

naudeg1evinsinaaglusunsunsiukelsinlegldniss 9 9ea (@auraning 30 wuns wazen
30 WuAlRg slo 1 ¥e danseiu 9 Yedliidusunse 4 mdsudnia S1uau 12 vih anududuvedusunsugn
muaulagldnnuifivesdameinas (beats per minute: BPM) Tnsdmualiduannidl 1 - 3 l¥aanga 120 BPM
uazdunif 4 - 6 T¥Anus 135 BPM Geaenadesiussiuamumiinuiunans waginisiiinssivanumiinyes
nsflnegrsreiilesnamannis Progressive overload §3deldldlndmasiiinsimunan BPM agnsdaiau uaziln
FULASDAUINARITE FeaninsninnanunsivesuiEvesiomemasidnaensyaznanmsiin uaﬂmﬂﬁ@%ﬁa
Iivihnsnsavaeumnugnisesimnzmasisunslday lagldueundindudmiunsaaia BPM teduduniny
aonndosvasaui unawnud dvualy laedn 2 Yudeduniid Aotudiansuastungiaud 1svezinan
30 - 45 Wil ety sreziaan 6 dUansi vengadelildmuesludunsesndidsnieiasuuenuienailunsiin
sufansmuaufanssunsteuluauivmadng

sveil 3 ndanmaans

n&191nNINRaes 6 §Uai Fadevhnismageundanisiindunan 1 fu @Uasid 7) Taefiniseugu
$19118 (Warm up) fieun1svadeuLazAasgusnanie (Cool down) ndanisnaaeuiilotosiunisuinos
n&uniefiornazmmmmiinamnadey

nsAaTvidaya

mAade (0 uazdnudeuunnsg i (Standard Deviation: 5.D.) vesdeyaiialuveanguiaoeis I
01y dmitin daugauasiviiinanmes Tinsgiiuieudisunanismnasunounisiinuasvdanstinuuelsdnlagld
1579 9 Y04 Tneldiadf Paired ttest wariinsrmunseduteddn1eadn .05

NN

nsfnwifeafeiliunisfnuidetos mamavunelsdnlagldnime o 9es doaussnnmmisnisuas
finwennaiadeulmiugiu TudniSsudulszandnwineutats §idevelauenansinseidonaadonig
Fasteluil

1. namsAaszidayaiiuguvasnguinasng

NaN15ILATIEAT B3 AFUANE A MLALET TINE1YBINNAI8E1e Nudngudlegadieonglads tindy
11.20 + 500 U dwiiniade Wity 44.64 + 19.712 Alan3u dauguads Wiy 148.00 + 9.725 iwufiuns uas
filnameadou Wiy 19.73 + 6.190
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2. wan1siBeuiisunaunisinuasnansiln 6 duans

anITUIBuEuaNsI0nmIMeLasinw MaeAeulmtugueanguiogenounsiinuasninig
An 6 dUavi nudnneunisiln Wesiduludu windu 21,14 + 7.139 anugeud Wity 3.14 + 1.469 anuudus
yosndmiilodiuun Wiy 17.92 + 6.763 arumunuvend uiile Wiy 26.60 + 8.884 wawesndunilen
WU 29.88 + 7.579 AnumunIuvesszuulanazasniden iy 156.60 + 22.089 uagiinwgnisiadenlm
vosiugu iy 11.44 + 3.241 wdsnsiianudn wWedidulutu wiifu 19.69 + 6.447 anuseuda iy
5.71 + 3.480 A1k eusavend i odauuu WU 17.32 + 6.323 AUNUNIUTBINE UL 8 Winfy
28.68 + 7.744 WWOINE WL 0W1 WU 32.12 + 7.634 AunumuvessruuIlauaznaenidon Wiy
171.96 + 24.87 LLa8ﬁﬂtﬁ8ﬂ’]iLﬂ§@H1WTU@ﬁﬁU§’m Wiy 19.32 + 5.498

nsi3suiisunsunisilnuazudanisiinnuldn ngudaegrediesidud ludulusianie anuseuda
windanide miunumuvesssuuilanaznaeniien wagiinuensindeulmiugiu unndstuegsited iy
maRRTseiy .05 uwilinuanuuandsresaundusondmiedinuy wazarumumuveand e uang
Jayass Table 1.

Table 1. Comparison of variables in the sample group before and after the training

Pre - Test Post - Test
Variables — — t p value
X S.D. X S.D.
% Fat (Skinfold measurement, %) 21.14 7.139 19.69 6.447 -2.331 .028*
Flexibility (Sit and reach, cm) 3.14 1.469 571 3.480 5.200 .000*
Muscle Strength (Push up, times) 17.92 6.763 17.32 6.323 -781 442
Muscle Endurance (Sit up, times) 26.60 8.884 28.68 7.744 1.820 .081
Power (Vertical jump, cm) 29.88 7.579 32.12 7.634 2.414 .024*
Cardiovascular Endurance
) ) 156.60 22.089 171.96 24.87 5.268 .000*

(3-Minute step test, times)
Fundamental Movements Skill
(Canadian agility and movement skill 11.44 3.241 19.32 5.498 7.083 .000*
assessment, score)

*p <.05

2AUS19NaN15IY

nansAnweSsiilingUsvasdilednuinavesiusunsunmswiunelstnlagldansns 9 Fesiifvoaussnniw
manmeuazinuzmaedeulmituguresinidsutulsraufnwmeutans Tnelusunsunsiinldsveza 6 dansi
FUmviar 2 Tu Yuaz 30 — 45 unil nan133Tendensinnudn Wesifudluty anugeuds nandiuie
ANUNUNTUVBITLUUIILALAZaanLdon LLazﬁﬂwmimﬁaulmﬁugm fifnftueeeiteddymeadafisydu .05
vauzfinundauswosnduifodinuuressimenazanunumuvesndmiie lunuruuanaisegafited iy
RNGARL Q’i%’sﬁaaﬁﬂﬁ&Jwammﬁmwiﬁﬁﬂm il

Wedudlatulusramevewineutuuszandnnla 5 - 6 ndadriumlusunsunisidunelsdnlngld
A9 9 Fesdimanategaifudduniadndieseudisutuieunmeass nswasuulasdsnaenvesunele
Pndnvazvesianssunseaniidimeiiiduniseantidinesuuwelsdn Salinsiedeulmeessuneesnaiio
Wusgeziian 30 - 45 uiil eiawaiﬁtﬁamﬂ%wé“&mu‘uméwmaLﬁmﬁuuazﬂiséjuﬂizmummmNmzyisuﬁu n1599N
Mdanednunedinanansadunsldoondiauvendmie nsedunisiauredulnae uaie waziiia
auasavessnelunstdlutuluumamdny dwalilviuazanlusuneanaadeinseenidiniesgng
diiaue (Janssen & LeBlanc, 2010) namsanwildenadesiunisdnviieafiunsifiuianssumemeluinde
Gou TaslawzAanssuiifininndeulmseilles annsatisUiulsesiUsznouvesiameotazanosidudlusiule
agslltledAgy (Strong et al., 2005) yonniifaenndssiumsinwinuinnseenideneuuunelsonidnng
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m'aLﬁaﬂmmsaﬂssﬁuswwizmm%uwwmﬁﬂLLazmswél’aaaﬁuu Catecholamine dsflununddglunisaane
Ty Tneannzloduazaulusisnie (Wang et al, 2022) agnslsfinu dewSeuisufumniddeusdndimnun
mmﬁLLaxizasnaﬂumiﬂﬂﬁqﬂﬂdw W Mstinduaviay 3 Su adsay 60 Wil (Promwong et al., 2017) N15AN©Y
adsildanuivesnisiniiosdUnias 2 Su wasiiszezinanlunisiln 30-45 uniirenss uddimmunsanaswes
Wesudlusiulusreane wilenadlewnandnsasvedlusunsunsindiinisiedsulmetsieiieslunansfienis
Wy 115712 N13nselae waznsWasuRianisuun1s 9 ¥eq ?fﬁﬁziwLﬁumﬂeﬁ’wé’wul,t,asmzé’umiﬁwmu%d
néduiledalngvansdiuvessamendeuiu dufu nansinuasaisasieuliiiuinniseendidimedidnig
gonuuulUsunIegwzay whedinnuduarsseznailunisilnfidesnin wimnidnvazvesionssuiineiles
wazdlAnunaInaneveInIsed eulng AdiEiuisodinanenisildsunlaswesesdUsznausanieldogned
Uszansnn Taslaniglunguidiniifieniuannsalunisneuaussdenisoonindenieléa
mugeufiveniniSsundadulusunsunisiindmit uedadifodfynsadfdenSeuiieuiuiou
A1SNAABY maéﬁ’ma’nawLﬁﬂmﬂﬁﬂwmzmﬂﬂﬂuaai"dsLmiuﬁﬁﬂmﬂ?{auimwmwmagﬂuw wu N5Vl
szuznine nsfnaled wasmsasufianiwessnsnisuunise 9 dee Sedrudunisiedeulmfidioifingienis
wdeulmuastos (Range of motion) kagnsedunsvnnuremduionasduresinisetweiios damui
naudaegsiiegludiseny 10-12 U doidurastedianudanguvosndmidonaniododsaiudoudnag
suilosnaniauinisvesssuulasesnuagssuuUszamndnand ofi g annudang uuasanusaufudalda
(Goodway et al,, 2013) Fsdmalifinlutastoitamnldiuioumedsinetlunmsiaueusousaiieldsunisin
wmmuamrmiﬂil,mimmm inﬂE)’UﬂUﬂEJuLilJﬂ’]iNﬂt‘NiJﬂ’l‘iﬂﬂmEJEJﬂﬂm&JLUEJVNLLUUEJEJﬂUW (Static stretching)
LaZLUUAA DT (Dynamic stretching) swdamsEamdenndnuidendenisiin mmwmwammmmﬂwmmm
ststuaqnamLuaLLavLuaLaammwu danaliidrsnisiedeulmvestereiiuiy waztivannuisiwendnile
(Behm & Chaouachi, 2011) 8nwan1sipdeulmedsreiiosdmisiauinisienusiuiuresssuudssamuas
nduiilo (Neuromuscular coordination) @ s utiadedrdnsenisiamnaudang uvosismeludniodou
Yonaninanisineiaenndosiunsineiisatuaugousa finuiinnugeusivessisniefiuduediad
Todfdiefinsdalusunsunmseenmdsnefivssneudemstamionndniesieunasndnisiln saufunis
waoulmedediedudnuazuesnisdu Fsofiutisnisiedsulmvsstess Habddissnuimnlitnisie
widsandaiiiosudie erdlinumsasuulamesnnuseusiegaiitdiy (Puttipaibool et al., 2022)

Tugundingraudenui naansindA1ANgdlunisnselan (Vertical jump) ftueghaiifudfymneann
dlowSoudisufiunounismaass msdsunassinanerainaindnvasvedusunsunisiniifinsndeulminis
f1me8195957 n19nszlan muTamnznas Sendnefudnwaznisilinuuundelowssn Wy n1snszlan 113ing
0619790157 wagmsiUAsuiianisegisreiasuumens 9 vee Usznoudumslidmsvoanadlunmsauauaiua
yesmsndoulm shliinGoudesndeulmsunisemniazdeiios dwaliiAnnmsnszdumesvhauvesdy
Tondaniloviianaaga (Fast-twitch muscle fibers) wagifiuusyansamlunisadrausweanduielussosia
&u nsfindnwaizdnandmaafiuustansnnlunisseaunisueimed (Motor unit recruitment) Las@UINTS
MuTnfuvessEuUUsEamLaznaiLi e ﬁ?faLfﬂunalﬂﬁwé’zylumsﬁwmwé’mé‘mLﬁa (Bompa & Haff, 2009;
Faigenbaum et al., 2009) HansAnwiaenadesiunuATefidnuisTunsiniiinsnselan Mawasufiams
LALNNSLAS DU A8ANULE AN TR UNSInd T o azAuad oanaaluLi nle (Lloyd et al,, 2012)
Fraenndesiuanuidelunguietsiiluinm nuinisilnass 9 desamnsadieiauanuaimisalunis
waeulmetsnduasndinduiiodiuansld (Anuan et al, 2024; Wanmool et al, 2024)

AUNUNMUVBITE UL lauasiaaniden ﬁﬁwaﬁua&muuamﬂagmqammmﬂaaumauﬁudaumimam
Feoradunamnandnuazvedusunsunsiiniiduniseanidsnieuuunelstneg1ederilesmasnssuziian
6 dUnvi NMseanidinedanyaERInaaNIsanseRunsnuYesssuuilakazssuulvadeulain dwaliin
ATUSUAIMNETTING LU miLﬁuﬂ%mmlﬁamﬁquﬁﬂﬁiaﬂg’a (Stroke volume) mMsiinUszansawlunisandes
99NTIAU LAYMSILANLELINTaveINENLLEelunsldeendiay (Baquet et al., 2003) wonaNil nseanidane
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wuuselsUndsanunsatiiudn VO,max dadususiidfyvesaussanmszuuilauazuasnidon nefisisnuiinig
AnAvnssumenmeludnuazJoguanunsaiiudn VO,max lauszanns 5-10% wiefin1slinegvainias (Armstrong

& Welsman, 2007) il mawmwdsnandidenndostudnuasosiansalulusunsunisiiniifiniaedeulmatig
delilomansfianis Wy 1312 MInsglan warnsldsuiienisuunsng 9 ¥es Faienszdunisinnues
ndailoglauagilisnmmasiuresiilaoglussiuiimnzausonisimuszuonelstn ufimsfnwaded
fianufvesmsfindissdawias 2 u uarldarezinanlumsiindondsusvana 30-45 it dafosninnuide
vadhuiildszernauasamuiigind uidnmunisiaunnnumuuresszuuiilauasvasndenetalitud iy
fdlenadonnandnuarvedusunsuiifimuseiewuaziinsmuauanuniinuesnisoontdsnieosaunzan
dwmalifeneansnsndgnszuiunamnaiyndsnusuuielsdnldenadvsyavsam dafunanisfinwiadeiie
agvieuliiiuinmseenmdsnmeidnisoonuuulusunsueg1aumnzay wfazdszoznauazanuilunsiinilsias
1N AdvanunsedaasunisiaunIunuMuYessruUmlatazasnidoniunn e suldegdiussdnsnim
dmsuinurnaedeulmitugiu vie FMS wutwiimsindadduesaiifddgmeadfdonsouiiey
furounanaaes Jsesureldandnunzuesfanssuiiiunsaa manshundaineuinluldazdomomang
9 994 TFensasuiumiseanegsmmlunaisfianis AanssudinanfesorfensUszaunussning
szuuUszamuasndnanile swdinmsmuaudonguasiiemaesnisiadeulmvssinmis msfindnuaziaede

1

WAUIAMNENNUSTEIINeTEUUUSE @ mLasnA1uLile Lagtiulsy ﬁVlﬁﬂ’]WsL‘Uﬂ’ﬁﬂ’J'Uﬂllﬂ?imﬁ@‘lﬂ‘ﬁ? G?NL’LJ‘IJV\W%TN

o

mﬂm%nmiwwmwnmmimaaulmiumn (Goodway et al., 2013) wamsmmuaamamﬂmmmEmﬁmen

o

o

a

Lﬂsnﬂumsmmmﬁmmamwmmimaauimumﬂumagﬂqummiamstwmmwmimaaulmwugw uazdy
fnalunsifiuszduanssumemeludn Tnedinfifszduinuensedeulmuguiainiuulfud swia nssy
$179N18UINATN iusumzﬁ“Léﬁnﬁ'ﬁﬁﬂwﬁwmiLﬂﬁauimﬁugmﬁﬂmﬁﬂL?immimﬁ'aulm (Lubans et al,, 2010) wagd9
aenndeasiunsnunwassanssuegadusyuy finudn VS Wudadelunisviung (Predictor) veansiifianssu
naneluszezenn ImaLawwﬂulﬁﬂi’m%uﬁﬁﬂmmim?{aulmﬁ‘yugmﬁwmwﬁwﬁayiamia%’wwqﬁmiumi
waeulmegsaiiios venaniuiiszesnamesmsinlunisendsied 2 Judedunii sveviian 6 dand
mmsaa'ﬂwa‘lﬁﬁnwzﬂ'15Lﬂﬁaulwaﬁugwuﬂ’wuwlﬁaﬂwaﬁﬁaﬁﬁm (Logan et al., 2015) Waheaiosunandnuny
veansAinifiaanusunng (Specificity) slefinuemsindoulm dnsiingregrsiaiios (Repetition) wariinusi
mesosyuulszamuazndmile ﬁ?fqL‘f]uﬁﬁeé’wﬁ’ﬁyﬁamﬂﬁmmsﬁaui’ﬂﬁm?{aulm (Motor learning) kagn1s
Usuiavasszuudszam (Neuromuscular adaptation) Tnedsesuinnsflindinuznisiadoulymitugiuanusn
wansnsiauildneluszezna 4 - 8 §Uak mninsdalusunsumsiineghamnzan msnuiidsaenndasiu
nuitlusundszmalnedinuinnisiinanss 9 dessautunmsindeulmuseneudmeannsawauinveaiy
AaosunaToshiLaznsmUANNTed oulmludnldegalidedidny Fadussduszne udAyuosineenis
wdeulmiiugiu IngldguuuumsiindUantiaz 4 Ju e 4 dav Tuvaedinmsfinuadsiiusuanuivesnisiin
Tanaundedunvias 2 Ju umiiuszeznandu 6 Ui Sadsasanunsaiauinuznisiedeulmldesed
odndey (Kamlaphit et al, 2023) feulusunsunsilnfilflunuddotudesisnundmosmsiindildinn uiuans
Thtudnnisnsganeanuiveanisiinuasmsiinszezing awnsadumadendivnzadlunisiauinugnis
wdeulmituguesiniould

agslsfimu msdnwadiinuinanuuduswesnduilediuuuressinie waraumumuveinduile
TiwanssegnafitudfymeadfdeUSsudisuneuwasndinismaass Feenvesuneldnndnunzvedlusunsunis
Anilfufanssuuvuuelstnuarnisadoulmvessanieaiuans iy nsing nsnselan wagnisidsuiions
wnnmsfinussiufigstannussonduidoamsd Tnsemendwiieduuuresiinie fudu Waunsuns
Andonalafisamoromansziunisuivimondundelufuarundusmenduioduuuresiunouazaa
nunuvesndmile ildenndosiumiiseduionssumenieludinfisienuin nseenidmeuuuuelsin
annseteRmwanssanmdusruuilawasaendenuazinurmsindoulmldegaiussaninim wilidwaste
mnuufeuswosndnileeaiveddy malifinsinussiulnense iamsdneniilinuanuuansndusauds
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ﬁﬂﬂdﬂﬁqawa:ﬁauﬁqﬁﬂwmLawwzmaaIUiLLﬂiuﬂwsﬁlﬂﬁajqLﬁumiﬁmmammmwmamae[,uﬁmﬁlummdwmi
fimuneuuduswesnduiodiuuuvesininiy egndlsinm mafinwaiiliidediauisssmsfiensfivnsun
1un mslinguiedaiivangunien faervdsmaseanudaaulunisinmadndides3suisuiunmsesniuy
n93sefitingumunu wenani nifeadsiliildmuauAanssumenievionginssunslitinvesnduinedily
Franaennsiln Wy nseendidimeaiiuinvienanssuluinusei1iu Ssenafuiladounsndoudidwmariona
nsanwla

ayunansITEuasdalauaLuL

mMATeediiinguszasdiiofnwmaveddusunsuninduselstnlaeldmsns 9 desteaussnninmnanie
wagsinuznisiadeulmfiuguvesinsutulszouAnvinouvats Tnssndulusunsuduszesion 6 dUni
FUnviag 2 u adaay 30 - 45 unfl kan1TITENU T TUTLNTY nRuRRgelinITUA Bunases
aussanmvnanieegeiiedfniadffiseau .05 Tnewesidudlutulusanisanas aefinugauia nds
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