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e3lel
AdnARy: IMNssun1sinn walulagnisiwn Jyguseivg ANEBUMINISAMT 9RaunIsunNIsiw

Abstract

Sports engineering and technology play a crucial role in elevating Thailand’s sports industry to
international standards, particularly in the digital era, where technologies such as artificial intelligence (Al),
big data analytics, and the Internet of Things (IoT) are transforming training systems, competitions, and
sports management. Thailand has the potential to develop sports technology through gsovernment policy
support, infrastructure investment, and the promotion of research and innovation, such as rea l-time

athlete performance analysis systems and e-sports competition platforms. However, significant challenges

Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 1



4

@ a a o . a o o .
« M. . Journal of Sports Science 1IN VINFNTNIINH AU TANTIUGYNIN NGUURIINENFET19A YUY ssnAneg
* ’and Health Innovation o o o a
Qo - U 4 aUuf 2 (lwweu - Aguiey 2568)

remain, including a shortage of specialized professionals, limited budget allocations, and ineffective
integration of technology into the sports system. This study examines the current state of sports
engineering and technology in Thailand, analyzing opportunities and obstacles while proposing
development strategies to enhance the nation’s competitiveness at regional and ¢lobal levels. The
findings indicate that establishing centers of excellence in sports engineering, developing the sports
technology industry, and fostering collaboration between the public sector, private enterprises, and
academic institutions are key strategies to mitigate limitations and advance the Thai sports sector.
Additionally, developing specialized sports technology professionals and expanding educational
opportunities at the higher education level will help address human resource shortages and lay a solid

foundation for the sustainable growth of Thailand’s sports technology industry in the long term.

Keywords: Sports Engineering, Sports Technology, Artificial Intelligence, Sustainability in Sports, Sports
Industry
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danalinsingon N1 LagnN1sUIMITIANISANT Aesusudiliaanndesiuuinnssuateli (Huang &

s

Yongquan, 2025; Espinosa et al., 2025) lnawalulagadslua wu Jayarusedvg (Artificial Intelligence: Al)
n1siATgviteyavunlvg (Big Data Analytics: Big Data) Sumnesiinuesassnds (Interet of Things: 1oT)
AN Ladiou (Virtual Reality: VR) A11u9341834 (Augmented Reality: AR) waginaluladiwues (Sensor
Technology) ladnundunumearAglunniifivesanisiu é'?aLwimnﬁu%gama%aﬂamam% (Biomechanics)
lUaudsmsimuinagnsnisutsduwuuiiealngd (Navandar et al., 2025) wonani mslinaluladlunsdanses
aussanwinfuuar sruuBanussansnnuuuidealnddmasiaiuassdneninldfuiainfmnuas fiinaou
(Rahimi et al,, 2025; Wunderlich et al,, 2025) wazusnarnmaluladifeszansamiinanuiuga Jennssunay
wialulagnisfdadunumaAglunisimugunsalaulddansegdmsuing (Smart Wearables for Sports) wag
AuNARgaaTes (Smart Stadiums) %ﬂﬁﬂ’lﬂ‘lgﬁlﬂmwiyﬂﬂisﬁwiLLazisUU’jLﬂ'ﬁ’]%ﬁ‘ﬁlayjaLLUUL%EJﬁIV]ﬁLﬁEJEJﬂiSﬁU
Uisaumsa}uaaﬁ%ﬁﬂﬁmLLazﬁw (Singh et al,, 2025; Patel et al., 2025) snA19819U WU ISa@18LaLITUY
asrTuAuAd oubmuuulSingeanung (Markerless Motion Capture) lésunisiauniiedaeliinfniuas
;E?Jﬂaaummaa%Lﬂswﬁmimﬁ'aulmié’asmLL@Jusjw?Ja"ﬁu (Schoenwether et al,, 2025) Snviamaluladivaniilsl
Wesumfndnnnuanuisalunisus e updstasansnsinsuinlurestiniwlaegedideddey (Wei et al., 2025;
Sun et al., 2025)

TuviunvesUsemalng Mswauiauismnssusazimalulagnisfmndiaandgyivdedidaatelsenis
wiluguszuuinamelulad Imaa%ﬁﬂﬁugm wlgune warn1INAWIYAAINT (Cheungsirakulvit & Girdwichai,
2023) vauzfinaneUseme Wy ansgeldng Ju uazdu Idseiaunuazysannis Al uaz Big Data hAUINS
A Lwﬂuﬂizmﬂimaé’ammmiamuashaLfluizuuLLazﬁumﬂaqwﬁ‘ﬁ%’mﬁ]ﬂuﬁmﬁ (Yang et al.,, 2025; Mohammadi

et al., 2025) uiagiimsfnwiningitesiunisidmalulagluimnisinidie uinsWaunesdanuimuimngsy
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s Imnssukazmalulansiunluszauanaldladuiissnisasisassagunsallval 9 uwiduszuy
fifiosordonsidonlosszninenainng granmnssu wazheauiduguainn maluladnsfasislnl wu
Big Data, Al Wag loT Imasulaniafiuni Auldy wazaanuidodnlawasiaunaussonnmiene (Espinosa
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n1313sudveaaies (Machine Learning: ML) lunsiiasizsiuvafinuas suuvunsiauvesinfwiuvuFoaln
(Navandar et al., 2025)

wananil sruvinmveunaluladnisimiluszdvainadsldsuusmdnduninnisysuinissening
an1tuideuazgaamnssuiin Taslawiglutssimaiiinsamusuiesnenieds Wy ansgesnuasisesuil
Tngansuideduimaswidddiauunane e neideyaiivas il dsuasinfmannsodifedoyadedn
Aeafuaussanimsamenarinlavemuiedldosnauug Snisszuu Al mahildldineguanislitinnesinams
st wAfIgeRAIUINTEUINN SRR zaNiuAINRBINTYRIUNAWILAazAY (Xu & Baghaei, 2025) uay
YugiRei mbenuiiuguaimnssduunid Wy asgnssunsledulnaina (10C) uay FIFA Aflunuimdndgy
Tumsfmunuesgusezulsuenslfinalulaglunisudeiufim venainid msthwaluladszuumsdnaulaeld

nEwad (Video Assistant Referee: VAR) uazimalulaglnalatl (Goal-Line Technology) uillunisugadunauea
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anudAyfunsidanalulad nsmiduguanivuizay Lagn13YIUINITeIAAINTIINAIATYINITUAL

npgramings Weimeluladimannsaduesesdienvivenseiudnannvesinimuazinmngnavnssuiivn

a

Tusgauanapg1anase

2. Taseadeanugumeiainssuuazmalulagnisium

o A

nsimwilassassiiuguiuinssusazmalulagnisiuilunisludeduddgyidmadonnuannse

o

Tumswisturenanisimlusedvaina nsiiaudiduianizmeniigunsalasuaiu auuinisessumalulagiuas
wazszuvansauwmantisliaiunsalinsziteyaldegauiugn drudussdusenauiidisiinuszdniainves
Unfsuazinuinagnsnisudesdu (Espinosa et al., 2025) Inglunatgusewme “Audiniwiwisnd” lasunis

Wl dugudnanswesnisysannismeluladidniunszuiunsiinden sawinisliiwuwesnsisiunmsinioulm

TUaufisunanvlesu Al NeUszlivaussanmadnimuuuiSealngd wagluglldftnruan 10T lagnihanldlunis

v

Wudeyauuuseiiiesangunsalawld wu ausmevduazwuwesilsiluided veadniu eaeliaunse

AAMIUDATINSEAUVBINILD N1SIENFU kaTA1IEANUASEAYBIS19NE bR ag1iugn (Navandar et al., 2025)

o w 1

Tnewalulafwanililldgniinegunisiindomsiiy uidsgninluliluaunuussiuads iteteliiulédvanunsn
Ainsesiteyaidadniieafunagnsvesguauas sy avsnmuesiitlduuuGealng

Sndnumils matalassadaugudmsumsmeaeuuarsusesnasgiugUnsaiivndulsuiuilas
arwalanndu mhenussiuun aniusHnuoauIUIYIFA (Feédération Internationale de Football
Association: FIFA) wagn3mlan (World Athletics) lésuuainasgiunismaaeuidunn siifieliuilatgunsal
Amfianudaendouasiiuseansningean walulagnsveaaeuianiva q wu mslidyyiussAvglunisdnasuss
nITUMNNATANNYIUMUYBITENAY gihunlifieaneadewionsuisiuesindn (Mohammadi et al,,

2025) useghslshiny wihimaredszmaziinisamuediwelsdulasiadsiugrumuiainssunsiu usaaw

inmeddgiidinsdiegfeauwmdeuartunisiifanalulad Yssinandnineinsiraeraliaiunsaamuly

o

¥ '
ad o o W

lassasranugunvivadeld viliiAngesinmnanalulagssninananimuisdiiuenanimdmiaw Inedadeily

[

dnaae

a

WiELAdINaAaA LA NS U AN uAdieaiinadounnsgiunisudstuluseduuuvid

(Xu & Baghaei, 2025)

v
'

auAnvadlAsaeiiugIuAImnsIikasinalulag N vasusarUseina dnazliuegiunswmuni
aunasEnInuianssukaznsnis lneUsewenanunsaadesvuuinaiiaesenisiauimalulad veielasaasng
wuguliinseungu uazysanmsmalulagmarilidiiunistindenuaznisudstuldognefivseansan auidugdnd

aulalseuluganfuuazinaluladivenlesiuegdlndda
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nstauniemnssuuazmaluladnisinluszdvanagniuindoulnouloviefisatunisysauinisesd
mnufruingrmansuazimaluladidniunsianimsin Fsussmailianuddyiunswaumaluladlu
oA mNTIIAW WU andgewing Guu uazisesui Idimungnsmaniidaulunsamuiunsidouagiam
iieaanuannsolumsudstumsiwluszoren Tasuloviswmadlildadufensatuayugpamnss
walulagn1sin widssufansimuauinggiu nsmdugua waznsdaasuliiinanusindesenii ey
NPT Lazdan1UWIde (Espinosa et al., 2025)

dmsuiiemanmsidoimulutagtuldlienuddytunsimaluledduganussgndlfifennsedu
UszAnsnmveaindn 3 Al uag IoT Iignihunldiileatrsuvuirassdoyafianunsaiinszsianssaus dnfwls
ogausiug maluladdinamansldsumstauliansansiedunuedeulmuasieszsinnudsduns
v ulguuuiSealnl (Navandar et al, 2025) wazusnaini iaﬂmam‘uazmiumﬂuia§lé’ﬂmmﬂu§nwﬁﬂ
wumnedAglunisiautgUunsaifiniifdminuiasiussaninmgatu Sesannislindanuvssiniwiuay
Wnaussnuznsiaulusedugega

Turnsifertu vaneUsamaldtmuauumadlsuefijaiunsadlasaiiiugudmiunmsidoram
wu mafamsguanududadumaluladnisfmn wegnmsinunnesguiiaunsaiilulldlussduana osdng
AAUQUARRITEAUUINIYIA WU aniusAW1TenI19UsEna (International Sport Federation: IFs) uag
ANENIIUNISIeauTUnana (International Olympic Committee: 10C) fiunuimarAgylunisinuawuIniau)ua
wazunsgiudmsunisiimaluladidagaanisinn ldarezsdunmsldssuvimazidoyadimiunisdndy

° 1

ANSASIIFBUANTIANINUNA K K5 DLW N15M Al ulad @l ouas b unSHNGaULaLI1a89IN15M 9T (Xu &

18 v a

Baghaei, 2025) wsing19lsiniu wiimateUsemaaziinuinimtinsuleuieuagnisidenmun uandailauassa

q
¥

vangUszmsiidedldunisudly nanfe madhdamaluladfsnsdidediialuusgiiniafivielaseaieiugiud
favia 5m%mdizLﬁuﬁmﬁEJﬁiimaam’ﬂ%’ﬁaytmﬂisawﬂuﬁm Tngiamglusudayadiuyanavasinfiun uazn1s
ﬁmummmgmﬁLﬂuﬁiiﬂuﬂ’mlﬂid%’u Sinadutongoslaunmsiansanegsseunau (Singh et al., 2025) dau
Aemslusuianveiulungiagn1IeRaLINUIAINTINLaEINALLLaENSA AgdaaAlafenuaunaTening
nawanmeluladia i AumsiduquailmnzauieliiAansudaduiidusssuuazdadu Tnsnusanie
spisesdnsin antidde uavgramnsy wluiadeddyivendndulivaluladiw bifissudneuauosio
anuesmslutiagiiu uidsanmsarimunlugmsasuinnssulmindmadsesnisfwluszilan
4. nmsuszanaldmalulagluaanising

o

9
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v
o =

Aanunariinziaussonmuasindin mealuladvandvislanmsonausunsiindemameyanaldusiug
nanfle sruuTinseidoyadugeanunsafiuteyanisianamans wgnssuninedeuln uazamgneassine
votnAnwuuSualng %ﬂﬂﬂlﬂg{'miﬁwmﬂaq‘mémiLLﬂJﬂfﬁ’uﬁﬁUizﬁm%mwmﬁu (Espinosa et al., 2025) uag
uenanil inelulaBnsiamunasUssduaussous 1wy ssuUlinneiinle uasisuweidandey ARakuugunsal
i Iehesananudsdunisuinfuuasiindssansamasainfuneg e ios (Navandar et al,, 2025)
GamsUszgniliimalulafnandlaildiaoguanisiinden widmengludsnisinaulunsudetu Tnewuiinendn
Srununnlszuudndusalui® W Video Assistant Referee (VAR) waz Hawk-Eye iiioandefinnannlunisinau

wazsinanulusssulunisudstu walulad VR waz AR lignihunldiiediassaniunisainisudedu wagiindoulu
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Fosinnsan nslomgluFowesdoyadiuynnaveiniu msld Al lunsiinsizsiaussaninervdwaliiinde
fnafsrtunrmndudiuiuasmsiteyalulilunilimzan SnfanaluladidudouoianeliiAnam
wienansgnispmaiiannsnd i ianssuaaiofulsenaiidestadunineins (Zou, 2025) Kiu
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geamnssuflulssmdlnedunumadylumsduadeunsugiandussduamanauasseduganea
Tagiamzlusunsiauimelulad gaamnssunisuangunsaiiin uaznsduaiunmsvieaiioandeim naivle
vosgpamnssuisidmarelassaiiaussnuuarnsisndluateniedn W dnvanmeluladfiieadostu
gRamnIsuA fiisrnanumsiinneideyaaussanmiindw luaudeyaansiiferdosiumsinnisudsdy
FEAUUIUIYIA (Saengchai et al., 2019) s nvannsvenesveunaluladildlunswamntinfu Wy Al wag loT
shlmAnmsfanuannesuRVaTisossuTsnsiindeuuaznsusmsdanisivg

TunAnssdn geanunssumIndngunsaifnuedlneininivlnegiseiiios nstamgnisudndudnild
walulafdugs Wy gnlpveaiiniusnnsgiuaina uargunsaifsnildsunmatmunlimnzautuaissuazany
fpensveainfudazUseinn usegslsiniy mmﬁwm&Jéﬂﬁz:gé’maaaujﬁﬂ'15Lﬁm%mmamwﬂiuﬂmlﬂquﬁ’uﬁum
fusznaunsinglunmsimunaluladfianmsoustufvlsemaddseengunsaifimnselug Wy Jusazioesui
(Wahyudin & Hasibuan, 2019) S’ﬁaﬂﬁ]ﬁ;ﬂ’u 1‘1/18é‘J’maﬁammsﬁnLGi’I’]LMﬂIuIaQﬁwuﬂﬁﬁwﬂuﬁmdauﬁqﬁ Togtanzly
AUTDNALISIATIERANTTONINTNAYN LLasqﬂﬂizﬁﬁiﬁﬁmﬂiuiaﬁ%mamamﬁy’uqq (Ravi & Janodia, 2023) n15an
nsfemwalulaginsssmalsndudosinsamudunmsidouastauniiduszouinniy sufsnisadhs
AUIWLDIENINNATT an1TuNISANYT LazniAeNI

uanNI NG wansENUNuATIgRaTesemamnsTuiInedinseunquludanisiaulassanei ugu
nsdaasumsiduiinmdanisutsiuivn uasmsisgatinvisaiisndaiin laemsdanisusstussfuununmni wu
nsudstidansiseudiléunisiuseansgiuain World Athletics niomsursdunnueasenislngiinsgauniy
Annaadssina YaenszduasvgialugaamnssuiiiAeidos Wu nsndngUnsaliu graivnssudeunas
wialuladenevenaniun waznsliudnsdunsveadien (Cheungsirakulvit & Girdwichai, 2023) wstegdlsfny
nsitmuAsugRaangramnssindsniesedulouneiideronisamu uazmsysanniamaluladliause
aayariveaiuszuy Welwussmalnganunsalidnenmussenamnssuivundueiesdielunsiuindeu
wiswgialdegrafuyszdnsnim

6. NANITENUNIUATEFNAVD@AEUNTIUAR N

onamnssuinluussmalnedustuindeuddueansugia Inslawzlusnunmangunsalfivuas
nsWaLIunanasuRFTadA BatestunsinTeiaussauzinfiun (Saengchai et al.,, 2019) naswiulsly

geavnssuidinseuagunssnuluvaneniadiu Wy nsedngunsaiivg mswawinalulad nsdnnisudedu
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fiundaanuannsolunsnandudildinaluladdugs wu msndngnnueauazliuuaiufuidseenludmans
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\Wigudumsind1andsseme (Ravi & Janodia, 2023) Feazvioudseudndulumsdaaiunsimunielulad
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wazn1TIvBLaE WAL (Cheungsirakulvit & Girdwichai, 2023) Fensdudnmdamsutsduinsesuununa Wy
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nsuangUnIaiivg wazwealulagaenenan aswansenuaninnsluiifvesasugiavasdenulussezend

nsiBauLisuiNananazlanalun1TWaIuN

mMsnnzmdisudisunsitannsiudmnssuasmaluladnistwlussivanaiinuddyegneds
AaN1sAMuAfiAvtLasgnsmansnsimuIveslsenalyg InensnyikuImnsiawkasunsunUseme
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1. M3naIAINTIULazmalulagmshwi lussavana

nsiauIanssusagmalulagnisimlusgauanaiunuimddglunisenseaunnnsgunisuyadu
iesuadsanssan i uaziinlonanaasugiavesgnavnssuilundazUsena danuinmihaian
wansliiuiwulduddyfasounquits n1sysanniamaluladfiiva Al uarssuusnlud® (i eufuuss
ﬂisﬁw%mwmaaﬁﬂﬁmLLasImqa%NﬁugmﬁLﬁ'm%’aa (Huang & Yongquan, 2025; Xu & Baghaei, 2025)

G 5@@14{51’3@&1”1@%&%3Lmﬁslfi’fmiﬁgmmmiuiaﬁmiﬁm (sports-tech diplomacy) \fieiaSuassdvina

Tunfunund tneniswisduiniledudnisien 2020 ladadissuumaluladdaasey Wi N3N UNTNORLLIR

WalituauUaendy seuulsugungiauiuusdugiaier LNoAANANTENUIINANINDINTA LagyUBUAR Yy

o

MSUTIUILALEEMNLATINAKILAZIIIMENT (Dubinsky, 2023) Fen1sWauiiadazyioudsulunimalulad

£y s a o

ATauazUrygy s Avgasiiunumdfgdenmstunslumuanudaends Ussaunsalay wasUssansnmees

3

ANTUYITU

1% o o I

peansias Wuduidunsianiuinnssumemsiu lngladnss The Australian Sports Technologies

U

fa o a

Network (ASTN) %aL’f]uﬂuéﬂmaLﬂ?aszhaﬁqimwmiismwwﬁwmﬁs ANYIVY WAENIAYAFIUNTIUNN

enmumealuladuwaziluldes dudannded (Demetriou et al, 2022) wena1ndl TAsanis Sports Science &
Technology Innovation Hub lissnswaunssuufamuaussannenfmee 1oT was ML iileanaudssain
oMU ULazRNUSEANS A wAnsEindon (Navandar et al, 2025)

Tuglsy wwammamsamnmaluladfosjadu mnuddutaruinnssuiiduiinsdedunaden Tnoiwesui

wazansveradnshianuddyiu Janmanstugaieaniminuasiiinuvunuvegunsaiing Wi sea

v a

Wwsvenltnalulagnisiniaudfvaziwuiosileda (Felice & Ley, 2025) uonaind Al daldgninuildiiases

v = 3

Toyadanamaniveainfvnlufiuuszianeng q wu Weveauazinuila Wisanaudeinnisuinduuagiiiy

Uszavsnmnisiadeuln (Espinosa et al., 2025)

o v A

lnsanudsavesUsemamaigliiuidadeddgiiilvganudrmidmnaimnssusasinalulad

<

N3 tawn 1) nisimuauleviendaausasnisaamnuaiulasEsiaiugiu 2) nsadvayun1sideuagimu
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nsiaudmnssuazimaluladnistinlugiimaedeidnvazemeiwnnssiulunuuiunveusiay
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Fu Huvsswaiifanuimidumaluladnsfmniiu grsmansiamuniinuuuesdsm asouaquig
seduarukazfuiiennududa Tnglianuddyiu Al wag loT Tunsiamnssuuindeusandey saudenns

a

W nnalulagdmiudnAwginis Lﬁad«,a’%ummwhLﬁaﬂumwﬁﬁqﬁmLLasqﬂum‘w (Zhang, 2025) wenani
JuddldimuunanvesuiiaszvanssanndnAmuuuiFvalngl Aawnsadeulostoyaingunsalanild
(Wearable Sensors) fuszuutlygnussivsiiioufulusunaflindeulimngautuinimusazau (Huang et al,
2025)

o v

wnndtd Wudnussmaniauddgdunsiauimaluladnisfiviniu nsadvayuansvonuay

o

& 1 @

gusuamizuinngsy Taosguialddainomusiuamudmivanimdn (Startup) dumaluladnisfiun nieus
atuayunsvauunanvlesuinszideyan1sudadunig Al wagszuudiassaniunisaliuuiaiousss (VR/AR
simulation) (Yuan & Zhou, 2025) uenanis inmalddalawauiufinaasiuinnssy (Innovation Sandbox)
wieliinAfeuaziiuszneunisannsovaaeumaluladlve 4 deutluliiueds

Ty fianmudemnyiugunsaidniosuazifumesnsaiumandeulm Tnsdeulostugnamnssm
wilnousinined (Semiconductor) wagdidnvsetind ilemunvaluladfiviosuussanssaninueainf wu

J3UU Al dmsuliasizinesunisiaunazusulsanaianisnieulm (Ren et al, 2025) wenaind laniudadinis

'
v

FungrtunsitmaluladTinamanskasn1sIAs1ERANUASEAYBINAUBLUUISalny FItieanmINuLEeaUDs
DINTUINAUTEIINHNT U

o

dwmiunguuszimaendey maiwunnalulagnisiwiluseiuginadaiinnuuandrsiuegedideddy
Tne Asaldfuazanaide uansliiiufsnnufomilunstan Tassaisiuguiuineimansnistnuaznis
ysanmseluladddia lnonsaaedetnsrusiudleduaniuszaulanidiessimunimaluladiiviuasiy (Singh
et al, 2025) InoAsalUslasiSulas9n1s Smart Stadium 3514 Al uag loT Tunnsdanisaesiulennuasain uway
WanUszaunisalvesiniviuazgaunisutadu (Panagopoulos et al., 2025) udu usogslsfiniu Useina
andnen@eudy o fnandymnuynmelunmstmuyeainsuazmsindaneluladnisin Wesndedidadu
sutszanauarlasaadisiiugiu vilinstaieusuiessdunfinaduwuimedidyi eandosinadu
waluladuavduasudnenmnisudaturesiinae@eng Jussnidesldlunainlan Uud & Thalmann, 2025)

3. Tamalun1swaiunvesssnalneg

nsfauimnssuuazimaluladnisinluvssmdlneddnenmilannsadosonliaenndostunulliy
seiuanna Tnsnasnuimuinisioudsnd Idaduayulassasisiugiudiuineimansnision wu gudiinfun

v a

LAIYR WaTLNAANBSUILATIEYANTTOULTNAN NalieLdSuaS19YAAIUEIL5OUNSE NGO ULAL L S TUTE AU
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AN TBLETNTAAIINAIL T TUNTUITY

Aaa o

nsdnaluladfdnanussgnaliiuining deiduuwwinie
AMFHALLNAANDSUUSINTINNTANID9R3 8 Wi syuvuamzilouaaulal seuudnmuiininn wag Al JAszvina

Nsudetu Freenseaun1suImIdanisudatuimluseaugdnaliduinsgiunindu (Phua et al., 2024) wag

'
o w 1 =~

wonanll syuviiessinisedsulmnislygiussivgiaziwuwessaasus dasgnimuiedrluldlufui

Y

Fosnsauusiugngs Wy Besy ey wasfwnsiod Juandiiuistenalunsrosenssdamuinanalulad
funMsiwaNssauzdnin (Mohamad et al., 2017)

Snmilefnenndrdrestsamelnedie nslinaluladifiosnsedufuideiamusssy wu welne Fudu
Anfidiendnuaiiamneiuarldsumnudenlussduunnni welulad Snamans waznsiinszsinsiadeuln
wuuaudd annsasldidedmuimaiiamsfindeulifiinsgrunassyaninniigatu desalviaunsosnsedy

mautsdumaglnegnianalduinu wenainil nMsiauunanesudmsuindidnnseding (E-Sports) Fadufm

fmduivlnegiesing Sududnuiademalunistaugnamnssumalulagnsivaiglulsznaliaunse

wisdulgluszaulan uenaniinisviesfisndafundudnnidenadAgiaunsalivalulagfidviadiedinyad

o w1

MNAAITEENT 58UV VR waz Al anunsatunldlunisasislssaunsalalioussabiuinvieailed uwastieasuasng

v A P

Auttaulavesnswstuinlulsemalnela udegslsAnu anuvitmefdifyae n1svinuaainsiiaang

o 3

Fevgiunalulagnisin uazanuliseledumsinunlasiadaiugiuuagssuvatiuayy (Chonsalasin &
Khampirat, 2022) sdndudesldsunmsuilaniuainusuiiessnineniasy andunisfng wazaaonyu
Aatiy wnmsdAgylunmsiawinalulagnisivilve A Mmaiamunlassadenuguliianuivadiy adue

lufumsasruaansnianugauinermansnisiniasinalulad 115YsuINITeAANNILUUaNINGINS

o

SENINN IFNTsUA waluladfndva wazuinnssunisingey sstelvusemalneanunsawistuluniissaulanta

9198UsANEN N NiBNETIINANTENUIUINABLATEENALALIINITAMN lUTE L)

ANuTMeLazgUasIAlunITWaMUN

@ t%

AMsiadAInssuazimalulagn1sivluusunvesneFuadyiuamnuymendudeukasiainans il

o

Famshnseienuinmeanieginluszuu szdielidnladsguassaiidesldsunisudlonazlonalunisimund

g98u FeWeuanunsoasulanai

Y 9

1. niwensuyedluduidainssuuazimalulagnisivng

nsiaImInssuwazmalulagnisfinlulssinalnedinaundganuinmenunsneinsuyvd 0g19d
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Abstract

The integration of artificial intelligence (Al) technology and the challenge system in volleyball
officiating serves as an example of elevating competition standards within the context of modern sports.
This study aims to: 1) analyze the efficiency and limitations of the challenge system in terms of accuracy,
transparency, and fairness, including its constraints such as decision-making delays and technical
challenges; 2) explore the application of Al technology to enhance officiating processes, focusing on the
principles of machine learning (ML) in detecting ball touches, rule violations, and reducing human errors;

and 3) evaluate the impact of technology on spectators, athletes, and the appropriateness of rules in
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modern sports competitions. The findings indicate that these technologies significantly improve the
accuracy and transparency of officiating, leading to increased spectator satisfaction and greater athlete
confidence in competition fairness. However, challenges persist regarding resource limitations, personnel
development, and stakeholder acceptance, particularly in Thailand, where infrastructural and budgetary
constraints remain. Moreover, this study highlights development opportunities through support from the
government, private sector, and international collaborations, as well as pilot initiatives at the community
level. These efforts aim to establish a solid foundation for advancing Thailand's volleyball officiating

standards to align sustainably with international benchmarks.

Keywords: Artificial Intelligence, Challenge system, Sports officiating, Volleyball, Sports technology

Introduction

In today's era, where sports competitions attract global attention, ensuring fairness and accuracy
in officiating has become a critical factor influencing the credibility and integrity of competitive systems.
Volleyball, a sport characterized by its high-speed gameplay and complex movements, presents significant
challenges for referees, making real-time and precise decision-making crucial. The Challenge Rules have
played a vital role as a tool to verify officiating errors, such as ball contact detection, line calls, or rule
violations during critical moments (Liu et al., 2023). Particularly in prestigious tournaments like the FIVB
Volleyball Nations League and the Olympic Games, these rules not only reduce errors but also improve
transparency and minimize disputes between players and referees, ultimately contributing to audience
satisfaction and confidence in match outcomes (Rangubhet et al., 2023). Moreover, advancements in
challenge systems employing cutting-edge technology, including high-speed cameras and multi-angle
replay systems, have continually elevated the standards of volleyball competitions to achieve global
recognition (Cevik et al., 2023).

Artificial Intelligence (Al), particularly Machine Learning (ML) systems, is increasingly playing a
significant role in enhancing the efficiency and accuracy of decision-making processes in volleyball. Al
enables real-time data analysis, automating ball contact detection, player positioning analysis, and
processing complex scenarios with exceptional speed and precision—capabilities beyond human
limitations in certain situations (Guang & Wu, 2024). The integration of Al with challenge systems in global
tournaments, such as the FIVB World Championship and the Asian Volleyball Championship, has
demonstrated the potential of this technology to enhance transparency, reduce disputes, and build
credibility in decision-making processes (Cevik et al., 2023). Additionally, Al enhances viewer experiences
by presenting easily comprehensible data, such as generating 3D visualizations of on-court events and
augmented reality (AR) replays to clarify officiating decisions (Rosani et al., 2024).

Beyond minimizing human errors, the development of Al positively impacts the confidence of
athletes and teams participating in competitions, particularly in high-precision and fast-paced settings in

the digital age (Sun & Zhang, 2022). Moreover, Al-driven innovations extend beyond officiating, with multi-
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player tracking and skill recognition frameworks being utilized to refine both decision-making and
performance assessment in volleyball (Jiang et al., 2025). Recent developments in Al-powered drone-
assisted analytics, such as the VolleyBots system, demonstrate how Al is being leveraged to combine
motion control with strategic gameplay analysis, further expanding its role in modern volleyball (Xu et al.,,
2025). These applications underline Al's ability to not only enhance officiating accuracy but also reshape
tactical approaches and training methodologies within the sport.

Despite significant progress in the development of challenge rules and Al integration, challenges
and limitations remain. These include delays in reviewing on-court scenarios, which can disrupt the rhythm
of the game (Karakaya et al., 2022), as well as resource and infrastructure constraints in developing
countries, which hinder the installation and utilization of such technologies (Gottschalk et al., 2022).
Additionally, gaining acceptance from stakeholders, including referees and athletes, remains a critical
issue, requiring careful consideration for long-term system development. Concerns regarding over-reliance
on Al and the diminishing role of human officials highlight the need for balanced technological integration,
ensuring that Al serves as an aid rather than a replacement for referees (Lin et al., 2025).

This academic article focuses on analyzing the effectiveness and limitations of challenge rules in
volleyball decision-making processes, considering accuracy, transparency, and fairness, as well as technical
constraints such as decision-making delays and the complexity of reviews in high-speed scenarios. It also
explores the application of Al, particularly ML, to enhance decision-making efficiency, such as ball contact
detection and reducing human errors. Furthermore, the study evaluates the impact of these technologies
on viewers, athletes, and officiating personnel while examining their suitability within modern volleyball
competitions. The article aims to propose recommendations for developing suitable and sustainable
decision-making systems for Thailand while laying a foundation to elevate volleyball competition
standards to align with international benchmarks. The findings of this study are expected to support future
research and contribute to a broader understanding of Al applications in sports officiating, offering insights
into how technology-driven decision-making can be effectively implemented across various sports

disciplines.

Challenge Rules and Raising the Standards of Refereeing

The development of refereeing systems in volleyball has entered a transformative era, with the
integration of advanced technology and Al-driven digital systems to support referees' decision-making
processes. Notably, the implementation of Challenge Rules has become a cornerstone of modern
officiating, enhancing fairness, transparency, and consistency in global competitions. These advancements
reflect the evolving expectations of stakeholders in the digital age, where the demand for precise and
unbiased officiating has never been greater. While the Challenge system has significantly improved
volleyball officiating, its full potential is now being realized through Al-powered automation, which aims

to address limitations and inefficiencies in the current review process.
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1. The Significance of Challenge Rules in Volleyball

Challenge rules have emerged as a pivotal mechanism for improving volleyball officiating
standards at the international level. These systems reduce human error in complex and high-speed
scenarios, allowing referees to make more accurate decisions, especially in crucial match-defining
moments (Liu et al., 2023). The FIVB Volleyball Nations League has demonstrated the effectiveness of
challenge rules in detecting barely visible ball touches, line violations, and rule infringements requiring
high precision (Santi & Rangubhet, 2023).

In major international tournaments such as the FIVB World Championship and the Olympic
Games, Challenge Rules have significantly enhanced transparency and credibility in refereeing. By reducing
officiating errors, the system has minimized disputes between teams, increased trust among players, and
improved audience satisfaction both in stadiums and via broadcasts (Rangubhet et al., 2023). At the
continental level, the Asian Volleyball Confederation (AVC) has fully integrated the Challenge system into
elite competitions, including the Asian Championship and Asian Games, aligning officiating quality with
international standards (Karakaya et al., 2022).

In Southeast Asia, the Southeast Asian Games and the ASEAN Volleyball Championship have also
adopted the Challenge system, demonstrating its effectiveness in improving decision accuracy and
reducing disputes among competing teams (Jun & Zile, 2024). Recent studies highlight that the Challenge
system not only increases referee confidence but also establishes a higher standard for officiating in
volleyball, reflecting the technological evolution of modern competitions (Cevik et al., 2023).

Despite its effectiveness, the Challenge system still relies heavily on human intervention, as
referees must manually assess video evidence and make final decisions. This human-dependent process
introduces delays and potential inconsistencies, an issue that Al-enhanced officiating is expected to
address in the near future (Xu et al., 2025).

2. The Effectiveness of Challenge Rules

Evaluations of the Challenge system reveal clear improvements in accuracy and transparency,
particularly in high-stakes competitions (Liu et al., 2023). The system minimizes officiating errors in fast-
paced situations, reducing conflicts among players, coaches, and referees (Brunnstrom et al., 2023). The
FIVB Volleyball Nations League has demonstrated that challenge rules effectively verify critical incidents,
such as ball touches, line calls, and rule violations, leading to more consistent and fair decisions
(Rangubhet et al., 2023).

At the international level, data from the Olympic Games and the World Championship indicate
that the Challenge system significantly reduces disputes and enhances credibility in officiating (Gottschalk
et al., 2022). Moreover, research by the International Volleyball Federation confirms that challenge rules
positively influence athlete and spectator confidence, reinforcing the perception of fairness in
competitions (Cevik et al., 2023). In 68% of challenge cases, initial referee decisions were overturned,

highlighting the system’s ability to correct human errors (Liu et al., 2023).
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Comparisons between pre- and post-implementation data show a significant reduction in disputes
and an increase in audience engagement (Jun & Zile, 2024). However, at the Tokyo 2020 Olympic Games,
concerns were raised regarding review delays, with some cases taking excessive time and disrupting match
flow (Karakaya et al., 2022). These disruptions indicate a need for further refinements in officiating
technology, particularly Al-driven automation, which can reduce review durations and enhance decision-
making efficiency (Jiang et al., 2025).

Recent advancements in Al have paved the way for more efficient officiating models, as seen in
sports like tennis and football, where Al assists in real-time decision-making (Lin et al., 2025). The
SportsBuddy Al system has demonstrated Al-powered video storytelling and analytics, offering referees
deeper insights into game dynamics (Lin et al., 2025). In volleyball, similar Al-based innovations are
expected to optimize challenge procedures, integrating machine learning algorithms to provide near-
instant rulings with minimal human intervention (Xu et al., 2025).

3. Limitations of Challenge Rules

Despite its success, the Challenge system faces inherent limitations, particularly regarding review
delays, financial costs, and accessibility in lower-tier competitions (Brunnstrom et al., 2023). A frequently
criticized issue is the prolonged review process, which affects match flow. At the Olympic Games and the
World Championship, some challenges took up to 3-5 minutes, leading to disruptions and impacting
athlete focus (Karakaya et al., 2022). Additionally, extended review times can diminish audience
engagement, particularly for television viewers, reducing the overall entertainment value of matches.

From a technological and financial standpoint, the cost of implementing and operating Challenge
systems remains a significant barrier, especially for developing countries (Gottschalk et al., 2022). The
financial disparity prevents many national leagues from adopting high-end officiating technology, creating
a competitive gap between well-funded and resource-limited regions (Cevik et al., 2023). Training
personnel, including referees and technical staff, is also a major challenge, as many countries lack access
to specialized training programs (Rangubhet et al., 2023).

Furthermore, technological inequities affect the competitive balance in volleyball, as teams from
resource-limited nations often compete without access to challenge systems during training, unlike teams
in wealthier regions (Santi & Rangubhet, 2023). This gap reflects broader structural inequalities in global
sports, where technological advancements disproportionately benefit wealthier federations.

Additionally, challenge rules struggle to address highly subjective decisions, such as athlete intent
and psychological factors, which remain beyond the scope of current Al models (Brunnstrom et al., 2023).
To overcome these challenges, sports organizations must invest in advanced Al systems that can analyze
behavioral data and predict decision patterns with higher accuracy (Jiang et al., 2025).

The future of officiating lies in Al-integrated solutions, where machine learning models can assist
in automated decision-making, reducing the burden on human referees (Xu et al., 2025). By combining Al-
driven tracking with automated challenge procedures, volleyball can further enhance its credibility while

preserving match integrity (Lin et al., 2025).
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Application of Artificial Intelligence in Sports Officiating

The advancement of artificial intelligence (Al) has revolutionized sports officiating, particularly in
volleyball, where precision and rapid decision-making are essential. Al-integrated technologies enhance
transparency and fairness, addressing long-standing challenges in officiating accuracy. Modern Al-driven
systems now process real-time match data, significantly improving refereeing efficiency and reducing
human errors.

1. The Role of Artificial Intelligence and Machine Learning

Al and machine learning (ML) have transformed officiating by analyzing real-time data from high-
speed cameras and intelligent sensors, ensuring precise detection of ball touches, line violations, and rule
infringements (Sun & Zhang, 2022). Deep learning algorithms trained on extensive match data allow Al to
recognize motion patterns and predict high-risk situations, assisting referees in making more informed
decisions (Huang & Zou, 2023). Computer vision technology enhances Al's ability to track player
movements and analyze ball trajectory, further improving officiating accuracy (Liang & Liang, 2022).

The integration of intelligent sensors into volleyball equipment, such as courts, nets, and balls,
has also enhanced real-time data collection (Salim et al., 2024). These sensors transmit precise ball
movement data to Al systems, supporting automated challenge procedures and reducing review time
(Kautz et al., 2017). Al-powered systems now proactively alert referees about potential rule violations,
optimizing the decision-making process and increasing officiating credibility (Cevik et al., 2023).

Al's role extends beyond officiating to multi-player tracking and skill recognition, aiding both
referees and coaching staff in performance analytics (Jiang et al., 2025). Recent Al advancements, such as
the VolleyBots system, integrate drone-based motion control for in-depth strategic game analysis, further
expanding Al applications in volleyball (Xu et al., 2025).

2. Case Studies of Artificial Intelligence in Sports Officiating

Empirical data highlights Al's success in sports officiating. The Video Challenge Review system in
the FIVB Volleyball Nations League, powered by high-resolution cameras and Al algorithms, accurately
detects key violations, minimizing officiating errors (Liu et al., 2023). Hawk-Eye technology, widely used in
international volleyball, provides 3D visualizations of ball trajectories, improving decision-making
transparency and reducing disputes (Brunnstrom et al., 2023; Rosani et al., 2024).

Japan's university-level Al-assisted officiating system, which leverages ML to analyze match data,
has significantly enhanced rule enforcement accuracy and minimized human biases (Sun & Zhang, 2022).
Additionally, Al-powered systems in football and tennis have demonstrated that automated decision-
making can increase fairness and fan engagement (Lin et al., 2025). These cases underscore Al’s role in
establishing more precise and credible officiating systems across multiple sports.

3. Trends in the Development of Artificial Intelligence Technology

Al development in sports officiating focuses on big data integration and deep learning models to
refine officiating accuracy (Cai & Dai, 2024). Real-time Al analytics allow match data to be continuously

processed, adapting to new scenarios for enhanced officiating precision (Guang & Wu, 2024).

Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 20



4

® a a o g a o o ]
« M. . Journal of Sports Science 1TITINGINENINIIAN AU TANTIUGYNIN NgUNNIINe 18 TIvAUIUszimAlng
* ’and Health Innovation e o o a
Qo - U 4 auun 2 (wweu - Aguieu 2568)

Advancements in computer vision and Al-driven officiating models have introduced new
visualization tools, improving the spectator experience by providing 3D replays and enhanced graphic
analyses of referee decisions (Shih et al., 2022). Future Al systems aim to be adaptive across different
court environments and sports, further refining global officiating standards (Zhang & Li, 2021).

4. Benefits and Limitations of Using Artificial Intelligence in Sports Officiating

Al-driven officiating offers higher accuracy, reduced officiating errors, and improved fairness in
high-speed sports (O'Brien & O'Keeffe, 2022). Real-time Al analysis mitigates conflicts between referees and
athletes, increasing trust in officiating decisions (Petersen & Wichmann, 2021). The Hawk-Eye system has
proven highly effective in detecting ball positions, reinforcing credibility in major competitions (Brunnstréom
et al, 2023).

However, Al integration poses challenges, particularly high costs and resource disparities, which
hinder widespread adoption in developing countries (Goel, 2024; Gottschalk et al., 2022). Additionally,
over-reliance on Al may diminish referees' confidence in independent decision-making, altering the
balance of officiating dynamics (Silva et al., 2016). Al also struggles with interpreting complex psychological
or intent-based decisions, limiting its ability to fully replace human judgment (Conejero Suarez et al,,
2020).

To maximize Al’s benefits, future development should focus on balancing Al automation with
human officiating expertise, ensuring fairness while maintaining referees’ roles in decision-making
(Lin et al.,, 2025). The combination of Al-assisted tracking, automated officiating models, and human
oversight represents the future of modern sports officiating, fostering sustainable advancements in global

competition standards.

The Impact of Technology on Sports Officiating

The integration of technology into volleyball officiating has revolutionized competition standards,
audience experiences, and stakeholder perceptions. Advancements such as Hawk-Eye and the Video
Challenge Review system have enhanced transparency, reducing human errors and fostering greater
confidence in match outcomes (O'Brien & O'Keeffe, 2022; Cevik et al., 2023). These improvements align
with broader trends in sports officiating, where digital tools play a crucial role in ensuring fairness and
accuracy.

1. Positive Impacts

Technology-driven officiating has significantly increased transparency, fairness, and audience trust
(Villarejo-Garcia et al., 2023). Al-powered systems enhance accuracy, reducing disputes between teams
and referees by up to 35% in major competitions like the FIVB Volleyball Nations League (Liu et al., 2023).
Real-time visualizations and 3D graphical analyses allow spectators to better understand officiating
decisions, leading to improved engagement (Rosani et al., 2024; Sousa et al,, 2023). For athletes, the
increased consistency of decision-making fosters a sense of fairness, allowing them to compete with

greater confidence (Silva et al., 2016). Comparative studies highlight that post-technology adoption,
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competition standards have improved significantly, reducing officiating controversies and increasing global
acceptance of volleyball as a fairer sport (Oliveira et al., 2020; Cai & Dai, 2024).

2. Negative Impacts

Despite its benefits, technology's over-reliance poses key challenges, including frequent game
stoppages that disrupt match flow and reduce excitement (Goel, 2024; O'Brien & O'Keeffe, 2022). Excessive
review time, particularly in high-stakes moments, diminishes audience engagement and affects athletes'
concentration (Villarejo-Garcia et al., 2023).

Global inequality in technology access limits developing nations from implementing high-standard
officiating systems, creating a competitive imbalance (Sousa et al., 2023). Resource disparities hinder teams
from training in tech-driven environments, widening performance gaps between developed and
underdeveloped regions (Silva et al., 2016). Furthermore, over-reliance on Al in officiating may undermine
referees' confidence and diminish their role in decision-making (Petersen & Wichmann, 2021; Thomas-
Acaro & Meneses-Claudio, 2024). Technology cannot fully replace human judgment, particularly in cases
requiring subjective interpretation, such as athlete intent or sportsmanship violations (Conejero Suarez et
al., 2020).

Long-term overdependence on technology risks widening the gap between well-funded and
under-resourced sports federations, affecting global sports development (Villarejo-Garcia et al., 2023).
Addressing these challenges requires international collaboration to develop cost-effective solutions that

ensure equitable access to technology in sports officiating.

Development of Rules and Officiating Processes in the Context of Modern Sports
Competitions

The development of officiating systems in modern volleyball faces challenges in integrating
technology with traditional competition formats while maintaining the sport’s essence. Enhancing
officiating processes requires balancing accuracy, efficiency, and fairness, ensuring that Al-driven systems
align with evolving global standards.

1. Enhancing Challenge Rules

The enhancement of challenge rules plays a crucial role in advancing officiating accuracy and
efficiency in volleyball (Brunnstrom et al., 2023). High-efficiency image-processing algorithms and Al-driven
real-time analysis have significantly reduced review times, ensuring faster decision-making while minimizing
game disruptions (Cevik et al., 2023; Gottschalk et al., 2022). Al-powered computer vision now detects
high-speed rule violations and obscure viewing angles, improving officiating precision (Villarejo-Garcia et
al., 2023).

Modern Al systems have reduced event review time by up to 30% in competitions like the FIVB
Volleyball Nations League (Jun & Zile, 2024). However, technological improvements alone are

insufficient—referee training remains essential to optimize Al-assisted decision-making. Continuous
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education programs ensure officials can effectively interpret Al-generated insights, bridging the gap
between human judgment and automation.

2. Integration of Artificial Intelligence in Officiating Processes

Al integration in volleyball officiating enhances transparency, consistency, and international
standardization (Guang & Wu, 2024; Huang & Zou, 2023). The Fédération Internationale de Volleyball (FIVB)
has developed global Al usage protocols, ensuring officiating systems meet the demands of elite
competitions (Sun & Zhang, 2022). Al’s ability to analyze vast historical datasets improves dispute
resolution, predicting high-risk scenarios requiring officiating intervention (Rosani et al., 2024).

For Al integration to be effective, comprehensive referee training and certification programs are
critical (Shih et al., 2022). Al’s role should complement, rather than replace, human officials, preserving
the authority of referees while utilizing Al’s analytical precision (Zhekambayeva et al., 2024). Establishing
minimum equipment standards—such as camera resolution and real-time data processing capabilities—
ensures fairness across different competition levels (Ma & Kabala, 2024).

3. Managing the Technological Impact on Officiating

Managing Al’s role in officiating requires balancing technological efficiency with the sport’s natural
flow (O'Brien & O'Keeffe, 2022). Combining Al with referee decision-making improves officiating accuracy
while maintaining human oversight (Gazvin et al., 2024; Thomas-Acaro & Meneses-Claudio, 2024). Educating
referees, teams, and spectators about Al-assisted officiating reduces misunderstandings and enhances trust
in decision-making processes (Sousa et al., 2023; Oliveira et al., 2020).

Efforts to improve officiating technology must also address potential drawbacks, such as delays in
game flow caused by Al-assisted reviews (Karakaya et al., 2022). Optimizing Al algorithms to process data
faster ensures minimal disruptions while maintaining decision accuracy (Rosani et al., 2024). Establishing
international partnerships between sports organizations fosters knowledge exchange, ensuring Al
implementation aligns with global best practices (Ma & Kabala, 2024).

By strategically integrating Al into officiating processes, modern sports competitions can achieve a
balance between technological innovation and the integrity of human decision-making, ensuring fair and

efficient competition at all levels.

The Impact of Artificial Intelligence on Referees' Decision-Making Skills

Advancements in artificial intelligence (Al) have transformed officiating, improving accuracy,
transparency, and referee skill development. Al's role extends beyond decision-making assistance to long-
term referee training and preparation, influencing how officials manage games in modern volleyball.

1. The Role of Al in Officiating Processes

Al enhances officiating through two key aspects:

1) Decision-Support System — Al systems like Video Challenge Review and Hawk-Eye analyze

real-time match data, creating 3D simulations to assist referees in making precise rulings (Salim et al.,
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2024). Al-trained algorithms also predict high-risk in-game events, improving officiating preparedness and
strategic decision-making (Rosani et al., 2024).

2) Training and Skill Development - Al facilitates long-term referee training by analyzing past
match data, identifying patterns of errors, and simulating complex scenarios for practice (Kautz et al,,
2017). Referees can train with Al-generated match situations that require rapid decision-making, enhancing
their ability to manage high-stakes competitions (Sun & Zhang, 2022).

2. Positive Impacts on Decision-Making Skills

Al integration in officiating has led to significant improvements in referees’ decision-making skills
across four key dimensions:

1) Enhanced Decision-Making Accuracy - Al-powered systems like Hawk-Eye and real-time
challenge reviews improve refereeing precision, particularly in fast-paced and complex situations (O'Brien
& O'Keeffe, 2022; Gazvin et al., 2024). The ability of Al to analyze data with high accuracy minimizes
human errors, ensuring greater fairness in competition outcomes.

2) Advanced Learning and Skill Development—Al assists referees in learning from past mistakes
by analyzing historical match data and generating simulated training scenarios (Conejero Suarez et al,,
2020). This approach helps referees refine their judgment and reaction time, making them better equipped
to handle high-pressure matches.

3) Reducing Decision-Making Pressure—Al’s role as a decision-support tool alleviates pressure
on referees, providing instant, unbiased data analysis during crucial moments (Thomas-Acaro & Meneses-
Claudio, 2024, Oliveira et al., 2020). This builds confidence in officiating decisions, allowing referees to
focus on game management rather than the fear of making incorrect rulings.

4) Transforming the Future of Referee Development—Al-driven training programs personalize
learning paths for referees, adjusting difficulty levels based on individual performance and decision-making
patterns (Sun & Zhang, 2022). In Thailand, expanding Al-assisted training for referees at both community
and national levels will play a crucial role in elevating domestic officiating standards and ensuring
alignment with international benchmarks.

Through these improvements, Al not only enhances referees' real-time decision-making but also
shapes their long-term skill development, contributing to a more efficient, transparent, and credible
officiating system.

3. The Negative Impact of Artificial Intelligence on Decision-Making Skills

While Al has improved officiating accuracy and efficiency, its integration into refereeing processes
presents three critical challenges that require careful management:

1) Overreliance on Al and the Decline of Independent Judgment—Continuous reliance on Al
may reduce referees' ability to make independent decisions, particularly in high-pressure situations
requiring rapid judgment (Mallen, 2019; Petersen & Wichmann, 2021). If referees become overly dependent
on Al recommendations, their instincts and decision-making confidence may weaken, leading to hesitancy

in moments requiring quick, discretionary rulings.
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2) Erosion of Human Authority in Officiating—Al’s growing influence in decision-making risks
diminishing the perceived role of human referees, especially among players, coaches, and spectators
(Goel, 2024). When Al-generated decisions overshadow referee calls, public trust may shift toward
technology rather than human expertise (O'Brien & O'Keeffe, 2022). This could lead to a scenario where
referees are seen as mere operators of Al systems rather than respected decision-makers.

3) Al’s Limitations in Contextual and Psychological Judgment—While Al can analyze technical
aspects like ball trajectory and rule violations, it struggles to interpret nuanced factors such as player
intent, emotional dynamics, and sportsmanship conflicts (Silva et al.,, 2016; Sousa et al., 2023). Human
referees excel in handling these situations, as they require social awareness, communication skills, and
experience-driven decision-making. Over-reliance on Al may reduce the importance of these critical
human attributes in officiating.

To mitigate these risks, Al should be developed as a support tool rather than a replacement for
referees. Ensuring a balanced approach, where Al aids but does not override human judgment, will be
essential in maintaining the credibility and effectiveness of officiating systems in modern sports.

4. Development Strategies to Strengthen Referee Roles

To ensure a balanced integration of artificial intelligence (Al) and human expertise in officiating,
referees must be equipped with the right skills and strategies. The following four key approaches can
enhance referee capabilities while maintaining their authority in decision-making:

1) Comprehensive Al Training and Skill Development—Referees must be trained not only in
Al-assisted decision-making but also in understanding Al's limitations (Zhekambayeva et al., 2024). Training
programs should cover real-time data analysis, Al system operation, and judgment-based decision-making
to prevent overreliance on technology. Specialized workshops and simulations can help referees refine
their ability to interpret Al-generated insights while maintaining control over rulings (Shih et al., 2022).

2) Human-Al Hybrid Officiating Models—Al should be designed to support, rather than replace,
human referees, allowing officials to maintain final authority in ruling outcomes (Ma & Kabala, 2024). Al-
generated recommendations should be used as advisory inputs, enabling referees to make data-informed
decisions while incorporating human judgment, especially in ambiguous situations (Rosani et al., 2024).

3) Developing Al Systems Tailored for Local and International Competitions — Al-driven
officiating should be flexible and adaptable to different levels of competition, from community leagues to
professional tournaments (Held et al., 2024). Thailand, for example, can develop customized Al models
suited to national competitions, allowing local referees to gain hands-on experience with Al-assisted
officiating before advancing to international events.

4) Positioning Thailand as a Regional Hub for Sports Technology — Establishing sports
technology research centers and Al-driven referee training programs would strengthen Thailand’s position
as a leader in Southeast Asian sports officiating (Zhekambayeva et al., 2024). International collaborations
with advanced Al sports technology developers from Japan and South Korea could provide critical

expertise and support for Thailand’s long-term officiating advancements.
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By implementing these development strategies, referees can effectively integrate Al into their
officiating processes while maintaining confidence, accuracy, and credibility in decision-making.
A structured approach that balances Al support with human expertise will ensure that officiating remains
fair, transparent, and respected in modern sports competitions.

5. Case Studies and Examples

Studying the application of artificial intelligence (Al) in sports officiating provides valuable insights
into its successes, challenges, and future potential. The following case studies highlight global best
practices and Thailand’s current progress in Al-driven officiating:

1) International Best Practices in Al Officiating

- Hawk-Eye and Video Challenge Review in Global Volleyball— These Al-powered systems
have set new standards for transparency and accuracy in officiating, particularly in the Olympic Games and
FIVB Volleyball Nations League (Liu et al., 2023; Brunnstrom et al., 2023). Hawk-Eye provides precise ball-
tracking technology and 3D simulations, ensuring that referees make data-driven decisions in high-pressure
moments (Rosani et al., 2024).

- Al-Driven Referee Training in Japan and Europe - Leading sports federations have integrated
Al into referee development programs, using match simulations and real-time data analysis to enhance
decision-making skills (Sun & Zhang, 2022). These initiatives have significantly improved referees’ ability to
manage high-stakes competitions, reducing human errors and increasing game fairness.

- Football’s VAR (Video Assistant Referee) System— The application of Al-assisted refereeing in
football (VAR) has demonstrated both its advantages and challenges (Gazvin et al., 2024). While VAR
improves decision accuracy, it has also raised concerns over game delays and referee over-reliance on
technology (O'Brien & O'Keeffe, 2022). Lessons from VAR highlight the importance of refining Al systems to
ensure balance between technology and human decision-making.

2) Thailand’s Progress in Al Officiating

- Adoption of Video Challenge Review in Thailand Volleyball League—Thailand has
introduced video review technology in its national volleyball competitions, improving officiating
transparency and decision accuracy (Chupthaisong & Varothai, 2024a). However, reliance on foreign Al
systems remains a challenge, emphasizing the need for locally developed Al solutions to enhance
domestic sports officiating (Piancharoenwong & Sukcharoenpong, 2024).

- Potential for Al Integration in Thai Referee Development—AIl has not yet been widely
implemented in referee training programs in Thailand. Developing Al-assisted training centers for referees
at the community and national levels could significantly improve officiating standards and prepare Thai
referees for international competitions (Held et al., 2024).

- Opportunities for Al Sports Technology Research in Thailand — Establishing sports
technology research hubs focused on Al-driven officiating would position Thailand as a leader in Southeast
Asian sports innovation (Zhekambayeva et al., 2024). Collaboration with regional Al sports developers from

Japan and South Korea could accelerate Thailand’s progress in Al-enhanced refereeing.
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By analyzing successful international Al implementations and Thailand’s current landscape, future
efforts should focus on developing Al systems tailored to local competitions while maintaining global
alignment. Investing in Al-driven officiating development will help Thailand bridge the gap with leading

sports nations and establish a sustainable, technology-driven sports ecosystem.

Applying Artificial Intelligence in the Context of Thailand: Challenges and Opportunities

The adoption of artificial intelligence (Al) in volleyball officiating in Thailand presents both
challenges and opportunities. Understanding these factors is crucial for developing a national officiating
system that aligns with international standards while addressing local constraints.

1. Challenges in Implementing Al Officiating in Thailand

Thailand faces several limitations in Al-assisted officiating, primarily related to technological
infrastructure, stakeholder confidence, and skilled workforce development:

1) Limited Technological Resources—Many Thai sports facilities lack essential infrastructure
such as high-speed cameras, Al processing systems, and real-time image analysis software. Budget
constraints further restrict access to advanced officiating technologies. Solutions include investing in cost-
effective Al systems, securing government funding, and forming partnerships with private and international
organizations to improve technology accessibility.

2) Stakeholder Confidence and Acceptance—Al-assisted officiating is still a relatively new
concept in Thailand, with concerns about its reliability and accuracy in complex game situations. Increasing
awareness through training programs, Al demonstrations, and pilot implementations in local competitions
can help build trust among referees, athletes, and spectators.

3) Shortage of Skilled Al Personnel—Thailand lacks specialists trained in Al sports officiating.
Addressing this requires Al-focused training programs, specialized courses in sports technology, and
international exchange programs with Al-driven sports nations such as Japan and South Korea. Developing
a local talent pool will ensure sustainable Al adoption in Thai sports officiating.

2. Opportunities for Al Development in Thai Officiating

Despite these challenges, Al technology offers major opportunities to elevate Thailand’s sports
officiating standards and position the country as a leader in Southeast Asian sports technology.

1) Aligning Thai Sports with International Standards—Al-driven officiating improves accuracy,
transparency, and credibility at all levels of competition, preparing Thailand to host global tournaments
under international regulations. Integrating high-speed cameras and Al-enhanced sensors into domestic
competitions will help meet FIVB requirements and attract global attention.

2) Enhancing Community-Level Sports - Developing user-friendly, cost-effective Al officiating
systems will benefit youth and grassroots sports, ensuring fairness in officiating while familiarizing young
athletes and referees with modern sports technology. Early Al adoption in community sports can build

long-term national expertise in Al-assisted officiating.
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3) Strengthening Government and Private Sector Collaboration— Investing in Al sports
technology through joint initiatives between the government, private sector, and educational institutions
can accelerate Al adoption in officiating. Establishing sports innovation hubs focused on Al-based officiating
will enhance domestic sports standards and promote Thailand as a regional leader in sports technology.

By addressing current challenges and leveraging Al’s potential, Thailand can develop a robust,
internationally recognized Al officiating system, ensuring greater accuracy, efficiency, and credibility in

sports competitions.

Conclusion

The integration of artificial intelligence (Al) and challenge rules in volleyball has proven its
potential to elevate officiating standards by enhancing accuracy, transparency, and reducing human errors.
These advancements have increased trust in officiating decisions among athletes and spectators,
contributing to fairer and more credible competitions. However, significant challenges remain, including
resource limitations, system complexity, and stakeholder acceptance, particularly in Thailand, where
infrastructure and specialized personnel are still lacking. Despite these obstacles, opportunities for Al
development in Thai sports remain promising, especially through collaborative efforts between the
government, private sector, and international sports organizations. Encouraging research, investing in
personnel training, and launching pilot projects at the community level will help establish a strong
foundation for Al implementation in a way that aligns with Thailand’s unique context. With strategic
development and sustained support, Al-driven officiating has the potential to advance Thai volleyball to

meet international standards in a sustainable and competitive manner.
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Abstract
This quasi-experimental research used a single sample group pre-and post-test. The objectives
were to 1. Develop active learning activities and the Love Model. 2. Compare academic achievement before

and after studying. 3. Study the level of ability to use life skills and 4. Study students' satisfaction with
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learning activities. The sample is 40 grade 9 students from Loengnoktha School during the second semester
of 2024. Cluster Sampling. The research instruments were 1. 8 plans, 12 hours total, divided into 3 learning
units, 4 hours per unit, post-test in each learning unit, 2. an academic achievement test, 3. a life skills
assessment form, and 4. a satisfaction questionnaire. The statistics used in data analysis were mean,
percentage, standard deviation, and t-test. The results were: 1. Active learning activities and the LOVE Model
consist of four steps, as follows: 1) T: Touch, face the problem. 2) A: Active, understand, analyze 3) C:
Cooperate, study, research, and solve the problem. 4) H: How to see the value and apply it through
assessment by experts is at the highest level of appropriateness, with an index of consistency (I0C) of the
learning management plan components of 0.97. 2. Students have higher academic achievement after
learning, with statistical significance at the .05. 3. Students can use life skills in general, 89.41 percent, which

is excellent. 4. Students are satisfied with learning activities, with an average score of 4.79, which is excellent.

Keywords: Active learning, LOVE Model, Life skills
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Table 1. Comparison of academic achievement results before and after studying grade 9 students.

Test score n Full score X S.D. Percentage t p-value
Before study 40 40 15.58 2.01 38.94 37.80 0.00%
After study 40 40 31.98 3.81 89.41

*p < .05 Before and after learning are different.
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Table 2. Results of the study on the level of life skills ability of Grade 9 students.

Indicative behavior n Full score X S.D. Percentage Interpretation
1. Eat nutritious food. 40 3.0 2.58 0.42 85.85 Excellent
2. Exercise regularly. 40 3.0 2.45 0.43 81.65 Good
3. There is no evidence of 40 3.0 293 0.15 97.79 Excellent

sexual harassment behavior.

4. Avoid all types of drugs. 40 3.0 2.85 0.25 95.02 Excellent
5. Do not use violence to solve 40 3.0 2.62 0.36 87.49 Excellent
problems.

6. Be careful when playing or 40 3.0 2.66 0.38 88.63 Excellent

doing any activities that may

cause accidents.

Total 40 3.0 2.68 0.18 89.41 Excellent
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q

Table 3. Results of the study on satisfaction of grade 9 students.

Evaluation list n Full score X S.D. Interpretation
1. Learning content 40 5.0 4.75 0.43 Excellent
2. Organizing leamning activities 40 5.0 4.86 0.35 Excellent
3. Measurement and evaluation 40 5.0 4.76 0.43 Excellent
4. Benefits of learning 40 5.0 4.81 0.43 Excellent
Total 40 5.0 4.79 0.41 Excellent
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AnuzfIfoatetu inmslienesitoyateunssvdinsiin Jssdundsndundonmeuuunnasumstunszlanlng
waznsnszlangs adafildlunisiesgideyalasmsmenads dudonvunnsgiu uazadai nansisenui
NYUAINITHN ﬂ'”lﬂ’]iﬂiﬂﬂﬂlﬂaLLﬁxﬁﬁﬂﬁﬂiﬂﬂﬂQﬂLﬁu%uﬂﬂﬂﬁﬁﬁﬂﬁﬁﬁm%ﬂﬂaa (p < 0.05) a3Ulaa1 Wsunsu
TWsunsumsfinnsslantuasannassannsaimuindndundevldosalivssinsam msgriluvszgndldlunis

WAUNTNAWIPARIUBR I USE A ULYN NG BLALSEA UMY

AdnARy: N13ENNSElANTUaININNED NaINaLenT t0aladusa n1snsElankwIne n1snselantna

Abstract

This study aimed to investigate the effects of a box jump training program on the leg muscle power
of female volleyball athletes. The sample consisted of 12 female volleyball players aged 18 to 22 years
who participated in a four-week training program, with sessions held twice per week. The training program,
designed by the researchers, served as the primary intervention. Leg muscle power was assessed using the
standing long jump and vertical jump tests, with data collected before and after the training period.
Statistical analyses included mean, standard deviation, and a paired t-test. The results indicated a
statistically significant improvement (p < 0.05) in both long jump and vertical jump performance following

the training. In conclusion, the Box Jump Training program effectively enhances leg muscle power and is
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recommended for use in training university-level and competitive volleyball athletes.

Keywords: Box jump training, Leg muscle power, Volleyball, Vertical jump, Standing long jump
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Foyalinlansaiu
6. ¥msnaaeunouttEnTusunsy fedl
6.1 nagpUAUiiIaniy (body mass index: BMI) Tagvihmsdamin WAz Indugs (weight and
height scale) vosthwtindmheduflansy duflinanie fmhoduilaniudenauns @ngns dmiin/dugs)
6.2 nageun1sunszlanlnauaznisnszlangs (The National Sports University, 2019)
7. vhmsiin Bunan 4 ek 9 av 2 Su fio Juduns uarTussans Wuan 60 wnil Aausiaan 16.30 f
17.30 Wil Tnefiduneu fil
7.1 8UgUINNNY (warm up) 12 - 15 w1i Usgnausey
¥i1di 1. Arm Circles
¥ifl 2. Standing Twist
¥i17l 3. Forward & Back Bent
¥l 4. Run in place
¥l 5. Lateral Lunge
¥l 6. Lee Lunge Side Twist
7.2 Anlaglusunsa (work out) 30 W1l Fa9197l 2 (Table 2)
7.3 Aanggu (cool down) 12 - 15 w1¥ Usznaume
%17 1. Shoulder Stretch
¥i1ii 2. Triceps Stretch
%117l 3. Overhead Stretch
vl 4. Quadriceps Stretch
¥i17 5. Toe Touch
¥l 6. Hip Flexor Stretch
8. vdansduiun1sideiasoduasu 4 dUnni AR ITBUANgUag19INIAdRUAYHINaN1Y LAy
nageun1siunselanlnauasnisnszlangs (The National Sports University, 2019) Tnaifunismageaundanis
VInaos

9. BATIMAINSEDALATATUNE
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1. mAnafsuazd e nuunnIgINYes 01y WntinuazdIugs neudnsIMlUsLNTUNISRN

2. 1USguLiiguauLANa9T09A LA Bkaza U T BAVUNINGIZIU VOINGNIUNAT DT Faen158uY

nszlanlnavenquénegnauwasaanisiin lngldada Paired ttest

3. WTBUMIBUAINLANAN9YDIA A ward 1 T 8L UULINTIFIU VOINGRIUNG UL T 0V 62873

nszlangs vesngusegenouLasnain1sin laeldada Paired t-test

Table 1. Exercise Movements and Instructions.

Exercise

Movements and Instructions

Double Leg Low to High
Depth Jump

1. Place a small box (30 cm) and a medium box (45 cm) 1 cm apart.
2. Jump onto the small box, then land on the ground between the

medium boxes.

Double Leg Hing to Low
Depth Jump

1. Place a small box (30 cm) and a medium box (45 cm) 1 cm apart.
2. Jump onto the medium box first, then land on the ground and jump

onto the small box.

Double Leg Box Jump to
Vertical Depth Jump

Jump onto the medium box (45 cm), then jump back down to the

ground and immediately jump up again.

Squat Jump to Box

Perform a squat, then jump onto the medium box (45 cm).

Single Leg Jump to Box

Stand upright and jump onto the small box (30 cm) using one leg.

Lateral Box Jump

Stand sideways next to the medium box (45 cm).
Jump laterally onto the box, then step down.

(This exercise can be performed with a partner.)

Box Jump 1. Place three different-sized boxes 1 cm apart.
2. Jump onto the small box, land on the ground, then jump onto the
medium box. Repeat the sequence until finished.

Stair Sprint Stand at the starting position, begin timing, and sprint up and down the

stairs until the time is completed.

Single Leg Hurdle Hop to Box

Jump

1. Place a medium box (45 cm) 1 cm away from a low hurdle.
2. Hop over the hurdle with one leg, then jump onto the medium box

using the same leg.
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Table 2. Box Jump Training Program.

Rest Between Rest Between
Workout Exercises Reps/Set Sets

Sets (seconds) Exercises (minutes)
Double Leg Low to High 8 2 45 1
Depth Jump
Double Leg Hing to Low 8 2 45 1
Depth Jump
Double Leg Box Jump to 6 2 60 1.5
Vertical Depth Jump
Squat Jump to Box 8 2 45 1
Single Leg Jump to Box 6 2 60 1.5
Lateral Box Jump 8 2 45 1
Box Jump 10 3 45 1
Stair Sprint 20 meters 3 75 2
Single Leg Hurdle Hop to Box 6 2 60 1.5
Jump

Figure 1. Box Jump Training

NANI5I9Y

1. Snunigeng 9 vesnguiaegns wul Tanadonazdrudeauuninsgiuvesenyiade 19.33 + 0.98 T
fainiade 59.16 + 12.76 Alansu ddaugueds 166.5 535 Wwufiuns wazdyduianis (BM) e
21.20 + 3.68 Alansu/iung?

2. Aiadonaranudonuunesgiuvesnmansglanlng neunsfin Winfu 177.75 = 11.50 wufluas uas
ndan1sln T wlu 184.66 + 13.41 wufuns nan193LAT18¥A10a87 ttest uuuanIng NF NS

(paired t-test) léAn t = -3.32 df = 11 uay p-value Wiy 0.0038 Fetfoandn 0.05 uandliiiuin nsnszlaalng
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WL URE TN EANAUNI9@DANEINTISHN A9t JUSHATUNISHNNTEIAATUAIIINNEDY TIENAILIAILEILITOAIUNG

o

nanuLlevvesinfuneaadueanglaegsluszdnsnin Aem1s1si 3 (Table 3))

Table 3. Mean and Standard Deviation of the Long Jump Performance Before and After Training in the

Sample Group. (n = 12)

Sample Group Mean () Standard Deviation (S.D.) t df Sig. (p-value)
Before Training 177.75 11.50 -3.32 11 0.00%
After Training 184.66 13.41
*P < 0.05

3. Anefguardiudsauunnsgiuveanisnsslangs Aeunsininiy 37.75 = 6.49 wuRluAT Lagnds

msininduu 42,08 + 5.97 wuRwas WedAAuuAneaNgEBA t = -7.13 df = 11 way Sig. (p-value) Wiy

o w -

0.0000 Fatfandn 0.05 uandbiiiudl Mafinduvenisnselangs Sdeddgymeada fsedu p < 0.05 Fatu

TsunsuiinneEIeaselu asnsadiundinauiievivestninneaddueangaliegadiusednsam famns1ed
4 (Table 4)

Table 4. Mean and Standard Deviation of Maximum Oxygen Consumption (VOzmax) During Exercise Before

and After Training in the Sample Group. (n = 12)

Sample Group Mean (%) Standard Deviation (S.D.) t df Sig. (p-value)
Before Training 37.75 6.49 -7.13 11 0.00*
After Training 42.08 597
*P < 0.05
aAUTIINANITINY

nsfnwididunisfinvmavesnisilinnisnszlaetuasnnaesiiinasendinduilovtdninneaaduea
W i Inendesruigumansniy 919U 12 Ay dnuaisiiugiuvenguiiegns o o1y e dntdn diuge
Ardaiiuianie 91nnsAnw Ui nuiediadudnineaadusands e1gwds 19.33 + 0.98 U flumiiniede

59.16 + 12.76 Alan3u fdrugaade 166.5 + 535 lwuluns wazdviuianie (BMI) 1ade 21.20 + 3.68 Alansw/

v
N '

wins? Gedneglutisaunimsaneund dnvaeiiugiueanguiegiuansiiud Wunguifaussaninmeniey

q

nugulmgaunanissulusknsuin
MsANEILaLSsUBUNaYRIN1SENNISNSEIANTUAINNNAR TR aNaINANL T av1tn AW eaad uaa

WY NUUMINGNFEIIVAQUIAITANN NOUKALUAINTITAN WU N1enaIn1sHn 4 §Uav Aedeveininszlan

v
Ya o Y =%

Ina iiRuegreliduddynieeadia deallimsgllsunsunaueideasnedu dsunmsesnuuulitinisiinfianiziazas
Aundsnduiion ngldvannaelown3n (plyometric training) fitensydussuvlssamuaznduiloineuaues

HON1T99NLTIDE1ITIANGT TaaliAnn1svauInasasnauilavinasyinlissoznsylanlnaiiuiu Jsaenndasiu

a

31UV Rismayanthi et al. (2024) mzqdw n15EN Knee Tuck Jump Wag Jump to Box Plyometric Training
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sondsnduiloruararubangurosindsundsiidniwAnsaneaaduea nuittidesguuuunisiininaiv
wianénandlenededidedidny uenainil nan1sAnwmes Noviansyah et al. (2023) Ssauayunadnsvasmidod
Taenuin Wswnsunisilin Plyometric Box Exercise aunsasinaussaninvesinildetsiiseuiioddy 0.05
Tnefidazuuuadonouflnegd 77.1% wazAraziuundsdndindudy 82.0% snuanisAneuil aiursai
Plyometric Box Exercise WUlfidusunuumsiindmsuinfvnieaaduea wasfiolundadusiduiuuvedusunsy
N198A Plyometric Box Exercise ﬁaﬂmiaﬁﬂﬂﬂizqﬂﬁiiﬂumiﬂ’mmﬁﬂsmwmmﬁ’ﬂﬁwﬂé’ NansAni e
donndastuuiseuns Amedika et al. (2023) FaUSeuifiaulsyan3aimues Plyometric Depth Jump waz
Plyometric Box Jump Tunsifisanugavesnisnsglanlutinfuiioaiadueands wuin Plyometric Box Jump
ﬁﬂizaw%mm_jqﬂdﬂumﬂﬁuwé’dﬂémLf‘jaﬁm iesanannsafiunssdslunnfuasdeimunmihnuresszuy
Uszamuaznanileldednafiussansam sty msdnenluadeildudiuin Box Jump Training ulusunsunsilng
aunsaiiundendrnilevnartaudnsnwlunisnsylasvesininieaadueanddlded i ussansam
Faanunsaluldusmmddunmsiindeufiewannaussanmuesinfiuneaadueatusyiusg 4 sely
nsfnsuazisuiisunavesmsiinnsnsylantuasnndesiidnendndnierininnieaaduea
Vi T ingdesvigumansniy deuagndensiin wuin mevdanisiin 4 e Anedevesnisnszlangs

2 [ a

W ueg1eildudAgyn1eads ethnszlusunsuiinuzd 19885190 sonuuuliidunsinildiassziingin

U

v a

néwileunduans mumiﬂiﬂmmﬁﬁmmqjaLLazmmﬁmumwﬁmﬁuéﬁw vinldsvuundanietiniswanrlunns
a%1us9deiiUsY AN ANt W HadWSYRInsANw T aenAdeiuuideuss Pasaribu (2024) Aiwuin Tusunsy
mi?lﬂLLUUWé’EJIEJL:um%ﬂmmmLﬁummqwanmimﬂmmlﬁaéwﬂﬁﬂ’aﬁﬁ@uﬁﬂﬁwnaaLaévaaizﬁuﬁﬁauﬁﬂm
poulaty lnenguiiinuuundslewnindnsiamanugaesnansslanuinniinguiidnuuuund uenand
Oliveira et al. (2023) §a8usuin maflnuuundelewssnduiinmsinfgmisldivesads Wuwumenstinilésy
nseausuag1endevnslufiniteaiaguea i ewmuianawnsalunisnsslanvesininiieaiad vea
Imaﬁimqﬂszmﬁlﬁa FUATIZANAINE VI INUNILITIUNTINRE 10T UTTUU (systematic reviews) fifinwnaves
MsRNuUUNAglalnsnReaNssanInAIsnsElanvesiniwIealaduea Wui1 NMsRALUUNaelalasninalisuIn
sgadniausoausIan MAInsElaauuaRg (vertical jump) vesiniiealaduea Tnenmswannluinveiiiinang

TaALAuLINNIINSNIElAAKLITIU (horizontal jump) Bg1alsAnny mMsRnwuundelawnsndsieasUss@nsnnes

o aa

nsnslaauunsu Bidlusesuiia drfunsiinwuundelowssniduiinmsifvssansamlunsiaunanuannse
Tunsnsrlnvesiiniuneaiaduea Tnsamizluiinuznisnszlanuuais sisdl Waknsunsiinasgneenuuulsd
aramannuaneaniu TasduwuuiinfiAsdestumsnsslaauunsuiileliAnmstaulunnifvesnsiadeuln
MUTEves Ramirez-Campillo et al. (2020) Fadun1siesieviefuy (meta-analysis) WiteUseiiunavasnisiin
Plyometric Jump Training (PJT) ﬁ'ﬁm'ammqwaamiﬂiﬂmLLmﬁ'q (vertical jump height: VJH) 9891nA%®"
Jeataduea lasFouliisunadwitunguatuauiiddnwaradiody nui1 nsilauvy PIT 1ulusunsuia
UseAnsnmlunsimuaugaesnisnsslanunfmosinfumeaaduen selumasiouazinands lugseny
g 9 Toe liduludealivsunaunisiinguiuly winslieud Ry fusresnawedusunsuuarsaundenis
Anvianun el dnadnsiian laslusunsufifszosnanmsfinfioniu uasdiduuadssmmnnit 16 adaifn
1¥uadifind’ uenandl Amedika et al. (2023) §3l@vinnsAnends nsiieufisudssansamves Plyometric

Depth Jump wag Plyometric Box Jump iuﬂWiLﬁum'mzjjwaqﬂﬁnﬁdmmiuﬁ’ﬂﬁwnaaLaaj‘uaamﬁa NUin
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Plyometric Box Jump fiUsgdngamuinnitedeildediAny fady nan1s@nwiladuayuiinisin Box Jump
Training tJuuuinanfiuszansamlumsiiundsnanulionuaganuaiinsalunisnselanvestinivneaaduea

e eanansathlulsuldlunsindauieimundnanmvesinfuiluszaung o leegamungau

ayunan1sidsuasdaiauauus

£
LY

nsfnwiiingUszasAiefnynaresnisinnisnselanduasainnaesiddenaenauilovivetinium

oatadusands fiuuvingrdesusguunatsai Tagvhnis@nwifunguiegsdiuiu 12 au Aforgszning
18-22 B vmsfindunm 4 dani wutilsunsunisiinnisnsglanduasanndesanansaiisssanamuomds
ﬂél’lm‘lf@smLLﬁ%ﬂl’]ﬂzLLuwagEJEUENﬂﬁﬂiSIWﬂQGLﬁwﬁuiﬁ@ﬂwﬁﬁﬂﬁﬂﬁiy%?ﬂﬁaa (p-value < 0.05) Fauandliifiuin
TWsunsunsiinansnsodiundsndifonldogaiiussaninm msgninluvszgndllumsianniindwneamduoa
Tuseduaminendouazseiuutsiu uasddoiauowurlunsidosely fuil 1) msvensszesinan (Ju 6-8 dansi
dielisnaneiinsususuesiammdnduidoldinndu 2) mefnwidlénguieiaiios 12 au Faaravils
wadwsliannsaasudunmudmivininmeaadueannszduld msfnwiluouanmsiiuvuiangusiiegn
ilerfiuauusiugmsada 3) msinisAnaanaszeze ugis 6-8 dUnindsnsiin iegauannsalunis
nsvlananawvisedintey uaz 4) maseildlfiusouiiounadndiulsunsaiingu 9 U Plyometric Training LU

3w W Depth Jump, Bounding, Hurdle Hops %38 Weight Training &vanalvikadnsiiuansaiiu
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Abstract

This pilot study aims to compare the effects of muscle stretching and relaxation massage on
relieving post-exercise muscle soreness. A total of 10 participants were randomly assigned into two groups:
the first group received muscle stretching, while the second group received relaxation massage after
performing an exercise protocol at 85% of 1-repetition maximum (1RM). Data were collected by measuring
muscle soreness at three time points: immediately post-exercise, 24 hours post-exercise, and 48 hours post-

exercise. The data were analyzed using mean, standard deviation, t-test, and repeated measures ANOVA. If
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significant differences were found, the Bonferroni post hoc test was used for pairwise comparisons, with
statistical significance set at p < .05. The results indicated that relaxation massage significantly reduced
muscle soreness in the short and medium term (p < .05), particularly at 24 and 48 hours post-exercise,
compared to muscle stretching. Meanwhile, muscle stretching showed a tendency to provide better long-
term benefits. However, the choice of recovery method should consider individual suitability and
limitations. This study supports the use of relaxation massage as a primary strategy for short-term muscle
soreness relief while recommending muscle stretching as a complementary approach for long-term muscle

recovery and the continuation of exercise routines.

Keywords: Delayed onset muscle soreness, Muscle stretching, Relaxation massage
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1. afiAnssain (descriptive statistics) lun3tAszsideyaiugiu 1w Alade (mean) dauidsauy
1M5§1U (standard deviation) vesngufiog e

2. manaaeu (t-test) lidmiunisuifisuriadsveingusogisaoingy

3. MedATEiALUsUT UL ST (repeated measures ANOVA) Liio3iA5 1WA LANA 918352 R U
omstianauiieludiaaaide q metasedunnulannd i eluaugisaan Taud suiindseendenie
&1 24 $lua uazvds 48 alus sanuaruuanssazldnsSsuiisusegeeisvesuaulelsil (Bonferroni)

'
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(Armstrong, 2014) fnunAuitedAYNNEaRNTEau .05

NAN1333Y
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1. mﬂﬂwﬁé’]’gwudwisé’ummﬂmué’qaaﬂﬁwé’amEJGuaaﬂajwmamﬁ 1 ¥asHnYud (X =4.40, S.D. =1.94)
WA 24 97134 (X=2.80, S.D. = 0.83) wdsiln 48 921w (X =1.60, S.D. = 0.54) ﬂq'uwmaaqﬁ 2 NAIRNNUA
(X=6.40, S.D. =1.81) n&<ln 24 F3lus (X =3.40, S.D. =1.14) n&wHn 48 Flus (X =1.40, S.D. = 0.54) Faps197 1

(Table 1.)

Table 1. Results of Mean (X) and Standard Deviation (S.D.) Analysis of Pain Levels Immediately After

Exercise, 24 Hours Post-Exercise, and 48 Hours Post-Exercise.

Pain Levels
Group 1 Group 2
Experimental Phase
(Muscle Stretching) (n=5) (Relaxation Massage) (n=>5)
X (s.D) X (s.D)
Immediately After Exercise 4.40 1.94 6.40 1.81
24 Hours Post-Exercise 2.80 0.83 3.40 1.14
48 Hours Post-Exercise 1.60 0.54 1.40 0.54

2. INTIATIENANNLUTUTIUTEAUANUUIANEIDBNANGINLVBING UNAR DY i3 2 nau wudntungy
nAaedit 1 seuAUUIAMeundIenmdIneTiul 1as 24 uaz 48 Falus uansaiy (F=7.042, Sig = 0.009) 5¢FU
mmﬂmmwﬁqaaﬂﬁﬁqmamaqmjwmamﬁ 2 sysumuUIn Mendieenidnieul nds 24 uay 48 Falus
uAnF1eY (f=19.388, Sig.=0.001) Fwinsnaaeusiegfeisvesusulalsi wuin lungunaassil 1 ivinsn
wiuandnnie sedunuUnnevdeenidinie 48 $alus anasnivdseenmadnieviudl uslinuauunneng
ndannsoonfidanie 24 uar 48 dalus lunqumnaesil 2 fhnisuandousaisndiuie nud1 seduaUan

=)

AYNAI0BNAININY 24 LAy 48 TA1N anaINIINaI00nAaIN189TUT sg1eddedAyneaia alansly
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A5 2 (Table 2.)

Table 2. Comparison of Pairwise Differences in Pain Levels for Experimental Group 1 and Group 2,

Categorized by Measurement Phases Using the Bonferroni Method.

Pain Levels
Immediately 24 Hours 48 Hours
Groups f p
After Exercise Post-Exercise Post-Exercise
X (Ss.D.) X (s.D.) x (S.D.)
Group 1
4.40° 1.94 2.80 0.83 1.60° 0.54 7.04 0.01*
(Muscle Stretching)
Group 2 b
6.40°¢ 1.81 3.40° 1.14 1.40° 0.54 19.39  0.00*

(Relaxation Massage)

*0 < 0.05
# Significantly different from immediately after exercise
® Significantly different from 24 hours post-exercise

¢ Significantly different from 48 hours post-exercise

3. WeyhnsiuSeuiguseAuauUInAIN1Te8NEINTY 48 Fald seninngunaaesil 1 Avin1sda
widganauilenaseanmaineiungunaaadi 2 M1MN1SUIANEUAIIENALLLBYAIRBNM&INTY MENISNAFBY

A1 t lNUAMUBANFNITY AWERAILUAISI9A 3 (Table 3.)

Table 3. Comparison of Pain Levels 48 Hours Post-Exercise Between Experimental Group 1 and

Experimental Group 2

Pain Level 48 Hours Post-Exercise

Group = t p
X (s.D)
Experimental Group 1 (Muscle Stretching) 1.40 0.54
-0.58  0.06
Experimental Group 2 (Relaxation Massage) 1.14 1.60

2AUTIENANSIY

nansAnwEsaThune AU eRan SIS la
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v v '
=T

Wilunsussmermsuaanduiileldeunau Weswnain astamdeanaaiediunuimaaylunisiiuaiiu
gangurainanuitiowazananufsiivendulenaiuie wilulagienszgunsinaisuladnegiafivss@nsam

WINAUAITUIANTENIT0ONMAINIBLUT ¢ (Cheatham et al., 2017) WWanduiinlasuaudenmeainniseanings
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Abstract

This study aimed to examine the effects of strength training on core muscle strength in female
rugby football athletes at Mahasarakham Rajabhat University and to compare the effects of this training
after four weeks. The sample consisted of ten female rugby football athletes, aged 19-23 years, who were
studying at Mahasarakham Rajabhat University. The research instrument was a core muscle strength training
program, conducted over a four-week period, with training sessions held three times per week, each lasting
60 minutes. Data were analyzed using mean, standard deviation, and t-test statistics. The results revealed
that after four weeks of training, the core muscle strength of the female rugby football athletes at
Mahasarakham  Rajabhat University significantly improved compared to pre-training levels at

the .05 significance level.
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1.4 U197 4 Rnm1uvinsenana 4 Set 45 Seconds 30 Rest 4*45 Intensity (Set*Seconds)
Tutuduns Juns uagiugns
2. m@mm'wsumLﬂ%dﬁ@%%’ﬁimammaamﬂé’aﬁij’mﬁﬁ'aﬁ’lmuﬁ’ui’mqﬂixmﬁﬁaLﬁyam (Index of item
objective congruence: I0C) (Ratchatranon, 2014) mﬂmsﬂimﬁu‘lﬂa@%mmw FIUIU 3 Y1NU NUIHAIAIY
ety 0.89

3. WUUUUNNNANISNAADUNDUBAYUAINITHN

mafiususudaya

a ' I 1

1. fiastonduiiegns anufl gunsaiuarAssimennuarainine  Mdluniside wiouisinue uuay
natlumsiusuTdeya

2. Puasnguiregradessuoul fiFlussianavesnafvrunudeya

3. fouasileviimanadey §3detuasingUsrasdassusunsunsiinarmudusddnsarieisinmaaon
wiarsen s Summeaeudila

4. neun1sinlusunsunsAnauudsdinsmaaeudngw (situp) uan 1 Wil fungusisgng pafi 1

5. fdumafiususndeyaniuiu narfidmuenisiin neflnlusunsunsiinanuudause shansin 4
dUnt 9 ar 3 Ju Ao Tudums Juns warTuAns a1 16:30-17:30 w.

6. vdansEinduavidl 4 fnsvnaeudnd Funan 1 it Aundudedns adedl 2

7. Guiinuagthdeyaiilauniiasgiiemeamisada

nsessideya

1. mAed suazdrudoauuninsgiumsmeasudnsn Suian 1 Uil vesnguiieg e neunsiin
wagnaan1sen

2. WisuifisunuumnsnsAdsnsageudnd Sunan 1 uifl melungudiong neunsiinuaznds

LYK

MsindUa9i 4 Iaeldad@d (pair sample t-test) Nszautipddny 0.05

NAN338
1. AnafglardudonuunInTgIuNSNAaRuTAgw JUL3an 1 U1 veengudieg1s neunisin daade
WU 25.70 AFY/1 W19 @rudeauunnnsgiusinny 3.62 wasnadnisin dAnadewwindu 29.30 Asy/1 wiil

g e auuNInIgIUYIAY 5.33 Audiu f9131991 1 (Table 1.)
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Table 1. Mean and standard deviation of the 1-minute sit-up test within the sample. Before training and

after training.

No Test results before training (Repetitions) Test results after training (Repetitions)
1 24 26
2 30 35
3 27 28
a4 29 36
5 22 23
6 32 38
7 22 23
8 22 27
9 25 27
10 24 30
25.70 29.30
S.D. 3.62 5.33

1Y o

2. wansiSeuisunnuuanaeALaien1saaaudnen Juan 1 wiil melungudieginaunsinuas

o w aada o

NAINSENAUAT 4 Heuusnansiueg9ltsd 1A 9ananseau 0.05 fAan15199 2 (Table 2.)

Table 2. Results of comparing the differences in means of the 1-minute sit-up test within the sample group.

Before training and after the 4" week of training using t-statistics (pair sample t-test). (n=10)

Training X S.D. t p-value
Before 25.70 3.62
0.097 0.00*
After 29.30 5.33
*0<0.05
aAUSIENaNISIAY

nMsAnwINsEnanuLdwsfiinendiuidennunanaidmvesinfwisninaveandgs umingde

v
va o v =% o

Agunasang melusunsufinasiideadatiu awnsovilindinisiinannuudausswasndmiloununaisdidn
vosnfusndnmueands uninendessdgumasaufniineunsiin Faunsaeiusenalasiilfe

nanMsUSeuiisumuudusesndmiiownunaisardivesnguiegmdnisiindanuudasafivann

v '
= = °o o aa 1Y

Ju danuuanaaiuegesiveddyneadanseavu 0.05 wansilusunsunsinanukdwssidnonaiuile

v
a

wnunanamvesdnAwdndnausands InIngndesvdgumasaiu @unsodirason ULl wsswenduile

q o

wnunaafavenguiteg 1l iiuty Wewnnnqudiegadnisinanuudasiimungay vilifianuudanss

YDINAULLBWNUNAEIFAULINTY Faiu Krawanrat (2001) 1anan1in nanaillawnunanagisadundnuiilen

o = a1 1

Jugadeusieiusensdressnanie astundauilownunasaindalditivaieniuilung wazanuaunalunig
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wdoulmliituinmeldediedivssansam Salnavinliauananselunsvssiianfiutu aeandestunuiie
983 Hodges & Richardson (1997) Ta@nwnisuasavendui entivesiifldrudaslunisiadoulnivessensd
duadlasvhmanaaedunguitesneiifiauning wansifewud UG mevaussvendwiientiviesaziintu
rounsedoulmssnddiuaislunn 4 maedeulmduanddiiiiui nddeununansdadu fdwsaeluns

wasulmvessssduatadululumaieiiunuideves Samson (2009) laAnwinanIsHAlUTWASULES LA

: o 2

ANUTUAIYBINANHBRAUNAER 5 #UAY NilNaspn1snTeakuuAdaulmludnfwmuila tneldnisneasu

wUUaERSENBsTU (Star Excursion Balance) asulaan nstnanuudauwssasnduiilanansdidiidulunisadna

9

a o

ANEansalumInssikuundeulmvesiniwinuila Faduiirmafeniuauideves Kahle & Gribble (2009)

aa a

lafnwnan1sinnananileununansddiifniinasdensnssiivesivsunas Jeglnandavamd Ingldnisnaasuuuy

4 3

ANNSLENOTTU NANITITENUIN NITHNAIMULTILITIVIINANULTL BLAUNANEIFIAIUITANAUINITNTIAILUY

o

wieulnilafungu duyuauideves Chanthuma (2021) laAnwiTeewavedlsunsunisouguineniIgiuy

v
[ £ =] <

PAP 53U UNSHNBUUNANRAIUNLABNAINE1ULL897 A113L57 AUAGDILAEIIDILY WATAITUNUNIUYDITEUU

o

wlauaglvaioudenvestinfmindvauen namsidewuin 1) ndsndmiion A anuedesuadriadhuay
aramuuvessyuLila uazlvadeuden udnisin 8 dUawi aelundu Manguiiindelusunsueugusnanie
WUy PAP pRugAumsiinuuusaunany waznguiiindelusunsuund udansiindunnsifl 8 firndiunnnindeunisiin
dundsnduiien anudr mmadowedriedhuasanumumuvessruuidlanarnaiewden ndnisin 8
FUai nguiiiinsneTUsunsueuguINIMBRUY PAP mugiunisiinuuunasmanuiimunnninnguiiinselusunsa
Unfi 2) wdandnanifent s uasauedeauadaieth nouwasvdamstindunnsi 7 8 nelunguiiiinlusunsa
pUgUTNBUUY PAP mug funsiinuuunaunauuaznguiidnunddanaunnssiuegafidoddymsadan
58U 0.05 dauaununiuvesszuuialanaglnaisulyfiennuuandieiy wasndandrudew anuia
AundeuaaaIodls vdmsiin 8 dUai sewienguiiilndelusunsueugus NIy PAP mugrunsiiniuy

AN ULAENgUNENUNA HanuuandnsiuegrefidedAgynieadifnsgdu 0.05 dauanumumuvesssuumilawag

Tradsuldinnuuwansnaiy

agunan1sIdeuazdalauauue
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wazluiodu o
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Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 70



)
. v . Journal of Sports Science 1IN INFNTNIINHIASUTANTIUGYNIN NGUURIINENFETIUA YUY snAneg
*ﬁgénd Health Innovation U7 4 aduil 2 (wersy - Rgureu 2568)

4. psAnmenundusiiidonduilewnunatsardivesiviussiandu 9 Aldadmununatsusnmiloain

Amsndnavea wu Awwianaues Aveaaduea Mwinselangs Avnselanlna Awidneun Awinadn A

Wouea fwueeen \Jusiu

LONE1591999

Arunmek, W. (2018). Effects of core muscles training on strength and speed of 50 meters crawl stroke. Samut Sakhon: Faculty
of Education, Institute of Physical Education Samut Sakhon Campus. (In Thai)

Chanthuma, P. (2021). The Effects of PAP Warm-up Program Together with the Combination Training on Leg Muscle Power,
Speed, Agility, and Cardiovascular Endurance of Rugby Football Players. Master of Science Thesis (Exercise and Sport
Science). Mahasarakham: Mahasarakham University. (In Thai)

Choochate, et al. (2011). Incidence of injuries and sport specific physical fitness of Thai national women’s rugby sevens
players. Chulalongkorn Medical Journal, 55(5), 504-515. (In Thai)

De la Motte, et al. (2017). Systematic review of the association between physical fitness and musculoskeletal injury risk: part
2 muscular endurance and muscular strength. The Journal of Strength & Conditioning Research, 31(11), 3218-3234.

Ervin, et al. (2014). Strength and body weight in US children and adolescents. Pediatrics, 134(3), e782-e789.

Hodges, P.W., & Richardson, C.A. (1997). Contraction of the abdominal muscles associated with movement of the lower limb.
Physical therapy, 77(2), 132-142.

Kahle, N.L., & Gribble, P.A. (2009). Core stability training in dynamic balance testing among young, healthy adults. Athletic
Training & Sports Health Care, 1(2), 65-73.

Krawanrat, C. (2001). Muscle training workshop with weight lifting. Bangkok: Kasetsart University. (In Thai)

Prakhamthai, S. (2018). Effects of core muscle strength training on movement balance of working age people
[Online]. Retrieved May 13, 2024, from: chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/http://www.edu-
journal.ru.ac.th/AbstractPdf/2561-6-1 1557754937 5712450233.pdf (In Thai)

Ratchatranon, W. (2014). Social science research techniques. Bangkok: Kasetsart University. (In Thai)

Samson. (2009). The Effects of a Five-Week Core Stabilization-Training Program on Dynamic Balance in Tennis Athletes.
ProQuest Dissertations & Theses [Online]. Retrieved May 13, 2024, from: https://search.worldcat.org/th/title/The-effects-
of-a-five-week-core-stabilization-training-program-on-dynamic-balance-in-tennis-athletes/oclc/74150111 (In Thai)

Unhachok, T. (2024). Get to Know the Core Muscles: A Key Element in Protecting Our Spine [Online]. Retrieved June 30, 2024,

https://www.s-spinehospital.com/th/core-muscles/ (In Thai)

Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 71



Y

® A = o ; a o o
*y;.]nurnal of Sports Science ?756’\775?745/7?’7’767@5?77iﬂW’H!ﬂa‘!iJ’Jﬂﬂi‘i&l@‘Zlﬁ’IW ﬂ@ﬂﬂi’i’}’JWE/’I&?E/?’I‘ZTJ]Q!LW\?US&WHZWEI
)

and Health Innovation s o o a
U 4 auun 2 (wweu - Aguieu 2568)

O X
U -

navaInIsHninwensidsnigdnazniasaudunisinadnusaudn
fifisauszansnmuazauusiuglun1sdsm
THE EFFECTS OF SEPAK TAKRAW SERVING SKILL TRAINING COMBINED WITH
FLEXIBILITY TRAINING ON SERVING PERFORMANCE AND ACCURACY

wering uduidudu’ Ans dreuind' wag 5179d Vandngy!
Pongsakorn Yamerpsin®’, Siiriporn Sattayanurak! and Thawuth Pleumsamran!
Lawmadne azfneirans uninendun1siviuiend Inewadodml Senindeslng
Faculty of Education in Physical Education, Thailand National Sports University Chiangmai Campus,
Chiangmai Province

*Corresponding Author: fairydell999@gmail.com

Received: May 23, 2024 Revised: August 6, 2024 Accepted: August 7, 2024

UNANED

nnUszasd ednwiuaziuTeufisunaveslusunsunisiniineenisidsviatn

v
o

neideiamnaandsd;
nznfesmiunsiinenugouiaiifseussavsamuazanuusiudilunmadn nquiegradu dnfnw Arnuns
Goulusgin nveiwisinnznie wariinrmaiafiazdrsiunsfininwemadsietnngniesmiunisiineny
goudafidnouszAnsnmuaraausiuglunsids $1uru 30 au Tasuvseanidu 2 ndu ngunaansuazngy
AUAN Naway 15 Au lusseziian 8 dUai waglduuunaaeunnuudugilunsdsnetnaenie lnuussyndld
Y94 I WA Aeun1in wazudsindUnid 4 uay 8 hwadilduvinisiinseidoya Tnsvnaade

aa

drulonuunInggIu AadaT warn1TIATIERANLLUTUTIUNAALD NAN1T3IT8 WUl NaINSENInwen15ud5n
wilnegniesidunisiinaugeuminiineussdviamuazadnuuduglun1sidiv §Uavinl 4 uaz 8 nguvaaedl
Anuuglunsdsnietnnzniofvuninneunisiin egsdtdudrAgynisaiianszau .01 waztilolIuuLi suaiu

wiuglumad@iviwdnasnTevesin@ny WmMIng1deMsANILInIA Fne1una1U1e sendngunnasIuasnay

v
' '

AIVAYN WU N1ENaINTENEUAT 4 uaz 8 nguveaed daduwduglunisdsiistnazniofvuniinguaiuay

o o N

pgsiitedAgyMsadAnszau .01

Aadgy : nsRnvinwznsdsnwiinaznie nsinauseus Ussansninannuuauginisids

Abstract

This quasi-experimental research aimed to examine and compare the effects of a Sepak Takraw
serving skill training program combined with flexibility training on serving performance and accuracy. The
sample consisted of 30 university students who had completed a Sepak Takraw skills course and were
interested in participating in the training program. The participants were divided into two groups: an

experimental group and a control group, each comprising 15 individuals. The training program was
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conducted over a period of 8 weeks. The accuracy of Sepak Takraw serving was assessed using a modified
test developed by Witwetch Wongphem before training and after the 4th and 8th weeks of training. Data
were analyzed using mean, standard deviation, dependent t-test, and one-way repeated measures analysis
of variance. The results indicated that after 4 and 8 weeks of Sepak Takraw serving skill training combined
with flexibility training, the experimental group showed significant improvements in serving accuracy
compared to pre-training levels, with statistical significance at the .01 level. Additionally, when comparing
the serving accuracy between the experimental and control groups among students at the National Sports
University, Lampang Campus, it was found that after 4 and 8 weeks of training, the experimental group

exhibited significantly higher serving accuracy than the control group at the .01 level.

Keywords: Sepak Takraw serving skill training, Flexibility training, Serving performance and accuracy
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Table 1. Results of testing accuracy in serving Sepak Takraw control group and experimental group pre-test

post-test the 4th and 8th weeks of training of students at National Sports University Lampang Campus

Test results

Sample group Pre-test Mid-test (Week 4)  Post-test (Week 8)
X SD X SD X SD
Control group 22.73 6.71 23.40 5.80 24.47 5.82
Experimental group 22.80 6.99 28.73 6.95 35.13 6.57

nan1siUssuisuaLiugn lun1sdsiednmnensavesin@ny UnINe1dy ANSARILAIIIR N8R

AUN IEMINAIVANUAENFUNAGDI WU ABUNITHN NFUAIUAN TARfeviniu 22.73+6.71uazngunnass i
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Table 2 Results of comparing the mean accuracy in serving Sepak Takraw of the control group and
Experimental group before training, after 4th and 8th weeks of training of university students. National

Sports, Lampang Campus.

Test period group n X SD t Sig.
Pre-test Control group 15 22.73 6.71 .027 979
Experimental group 15 22.80 6.99
Mid-test (Week 4) Control group 15 23.40 5.80 2.281** .030
Experimental group 15 28.73 6.95
Post-test (Week 8) Control group 15 24.47 5.82 4.709** .000
Experimental group 15 35.13 6.57
** p<.01
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Abstract
This study aimed to examine the effects of a station-based training program on the agility of male
soccer players participating in the Sports Classroom Project at Sarakham Pittayakhom School, Maha

Sarakham Province, and to compare their agility before training and after an 8-week training period.
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The sample comprised 15 purposively selected 15-year-old soccer players who exhibited below-standard
agility. Participants engaged in a station-based training program for 8 weeks, attending three sessions per
week (Tuesday, Wednesday, and Thursday) from 16:30 to 17:00. The instruments employed in this research
were the station-based training program and the Semo Agility Test. Data were analyzed using the mean,
standard deviation, and paired sample t-test. The results indicated that the mean best time recorded by
the Semo Agility Test differed significantly (p < 0.05) between the pre-training and post-8-week training
measurements. Moreover, after the 8-week training period, the station-based training program produced a
statistically significant improvement (p < 0.05) in the agility of the male soccer players compared to their

pre-training performance.

Keywords: Agility, Soccer player, Sports classroom
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2021) NlAANYITBIHANIRNLUUHALNEUNdHAd DN TaNMNIINEaUAIARBLAaI Tl luinAwnvea
edbuasvdnn Han1s3ITenudn Tusseeneunisvaaes ANuAGeILAYIatlIveINguvnasllALadeLiniy

17.11 + 0.35 Ju¥l wagauAaeIuAalTeslveanguAIvAudAedeiniy 17.13 + 0.37 Ju1il Nsaesngulyd

'
aada

ANNUANFNAUeE 1 ltud AN IsadAsyau 0.05 uarluszesndinsmaass ANUAGeILAEITRIlITBINFUNAGDS
firadewiifu 16.10 + 0.40 Ju1it wazanurdeanaarIeshvesnguaIuAuiALRAEYNAY 16.85 + 046 Funil
wut feruuanestuegaiitedfynisadfiszdu 0.05

AuAaatuAad70dly Fudussduszneundnuesanssaninnianeidewananisvinianssusng 9
TuTinUszdn iU waznsEaudRIUTsanaIg 9 Wy 10ataduea v1danauea Luaduiu ula “a viliaiuise
wdeulmldegsmniuasiiuszdninm fiusnddninnsAnumaisviuldliauminevesninunaouna,
Jodlaliin wanefis anuanmnsalunsidsuiianses unninaiiussavsamdsnuauliluvaziadeulwise
ﬂ’]ﬂ%t,l,ﬁl,ﬁmﬁiﬁ’mnﬁqﬂLﬁ/iwﬁazmﬂlﬁ Wy MTIafUres MI@nuen 1Wudu (Kunaphisit, 2002) @onAadiy
Nuieves Ansea iswaseida (Phetploynin, 2017) fildFnwdesmansiinuuunaunafiddonnundeunas

Jedhmazanuiiveniniwmaveane nan1339enudn 1) nanisnadeuaaionaiveaninuds nuittunisin

'
aada

funntudssalianuivesinfmnngusetsunndistusgnafided fymsedafsedu 0.05 ndsnldFunisin
W& 10 dUanii fdadsanuisaunnniineunisiinuazndsnsiindUaniidl 2 egrefeddmieadfavisedu 0.05
2) nansvadeUALRdsALAdeAstedl nutalunsinfiuntudwaldrundesuadiioshivesinivg
nqusoes unnsnstusesiiveddamaaiadisesu 0.05 ndsannlddumsiinudrd@danvil 6, 8 uaz 10 faw

1Y

AapILAaYIodlLINAIIREUNSHA agslitud A EdATISEAU 0.05 warraInISENLAMIEUAT 6 Lag 8 Ha1u

o o

AdadAaI09IIINNIABUMNSEINGUAN 4 agnalidudfunisanansyau 0.05

o

=

semmmasananauziiseialafiosfnuiinafunsimueuageuadiiedhluinfwrnuealneld
Tusunsuuuuiinaniil Tnefiinguszasdiite 1) Anvinaveslusunsunisiinuuuanilfiiiennundesuadaiadlves
UnAvauearie 1AsINseaseuimlsussuaIANineIal FITANmIaNTAIN NauUNISHNLAENaIN1TAN
2) iitelFsuiisunaveslusunsunisiinuuuanniiidsennundesunariedivesininvnuearis Tasenns
voadsuiwlsaFoumsamineian dwmiaumasay feunisilnuazudsnstinddanid 8 Tagaeinsanisfn
flfazannsoteianaussaninmsneluinfurauealssSouasauingaulfiAnUssans nmanniu uaz
udsslemisionisidenguuuunisiindesldogiamnzan Insiaueuasnsolusiueundesuadaiodhiia
Junaransatluufuldsufmetieduld nasnauinUssansamgeaatunsimuniwsruearoly Tasfinsey

LUIARNITIRY #9 Fig. 1

Independent Variable :It: Dependent Variable

Training Program Based on Stations Agility of Male Football Players

Fig. 1 Conceptual Framework
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ANSAUNNIAN FIAIAUAFITANN

NEUAIDEN9

nausegnillilunisidendsd \uihAwsaueane eng 15 U TassnsfesfeufwilsuSoumsaudiven
AN Fa3PNENTANY I 15 A LARNINNISEeNNENAI0E19UUIEA (Purposive Sampling) Lﬁué’ﬁﬁmm
adeskaaIadlainIunasgIu e funisfindelusunsunuuantd szoznaildlunisiide 8 duani 4

az 3 Tu Tuiudanns Tuns Jungiaud Juay 30 w19 181 16:30 - 17:00 .

\nveilanldnsidey

1. Wsunsunsinanuadeuaaiathamensinuuuanil inaedidvasifuuasmauninvesniadile
1AgN1INIANANAR 09N BAI 1A VTR UTeasAnT el onn (Index of item objective congruence: 10C)

(Ratchatranon, 2014) 31nA15UszIiUlAE 8wy 97UIU 3 viau wudndldvindu 1.00 Failuuundiuiu

6 UUU Awialull

WUURNT 1

5M

5M 5M

STRAT

5M

Fig. 2 Training drill 1

1) Wiinfvnduegiian STRAT

EVRN |
3

2) nuulialasdnaludwnsamnasi 2
3) MnteaEUnludwnsanesn 3
4) dlastnaludansanasi 4

5) Jn083n§aqn STRAT
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Fig. 3 Training drill 2

1) WinfmnBuegfign STRAT

2) Mnuulvidnfvlsatavaulanugnes

WUUEINT 3

STRAT

Fig. 4 Training drill 3

I5AITINGIIANSN SN IAL U?ﬁlﬂiﬁ'ilﬂi/ﬂ’7w nawm?wma&m‘zfngumijs zinelng
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BU{UR
1) Tﬁﬁﬂﬁmﬁuagjﬁqm STRAT
2) nszlanludanianesi 2 [ mssiiissdvadonsshaunaudilinsglan
Tudansanesd 3 Tngldvdenssiufisdnaionduiu wansslaanduluswnsanesd 4

wasaUnludneviin

WUUENT 4

l
Y

—A=

)

A

START

Fig. 5 Training drill 4

1)1ﬁﬁ'ﬂﬁm§ua§ﬁﬁm STRAT

2) andiisluansanesi 3

3) pntdliralasinslusanianesi 2
a) niilalaslugunianesd 4

5) wdalasundansanesi 3

6) udI9nBEVANgA START

WUURNA 5

START

50 ChL

Fig. 6 Training drill 5
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1) Tﬁﬁﬂﬁmguagﬁﬁ;m STRAT

2) Wenigetunsanesiuaugnasludansanesi 5

3) Anganauandeqn START

WUUENT 6

START

Fig. 7 Training drill 6

1) Iﬁﬁﬂﬁw@uagjﬁ@ﬂ STRAT

2) Asalnaniandt 11U it 2
3) udndushadaluguand 3

8) Mnundusiadaluguand 4

5) AINAUATINNNEIRA START

2. Tutuiinkani1snagaumuAaadAaI9bINauLaLNaINISEN

3. WUUYIAEOUAINARDILAALI09L Semo Agility Test §iatg
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W398
Y

IAANBIINLDNEITRAZINUT BN

Wedee uazmauaImveuaissleldelangmaigenniessenitedeomniuiuinguszasavsaiiiont (100)

(Ratchatranon, 2014) 31nn1sUsedlulaedi¥eaway 311w 3 vinu wudidiawindu 0.81 lnelivunaunisnagaey

fasolull
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Finish

25M

20 M

A
A

Fig. 8 Balsom agility drill

START

fiyn: https://www.youtube.com/watch?v=WZKPcC-7mhU (Bettle, 2010)

1) fmagouduiign START wdrisadaludansanesi 2

2) fpaeisdonsnsainesi 2 alaludunsanesd 3

3) fnaaeuisderinianesd 3 alaluSansanesd

4) {edeuisdonsniainesd 4 adalufunianes 5

5) fnaaeuisderinianesi 5 alaudatnluunsanesil 6

nstuiin Juiinnanduiuniiuesvalouaewihunusliu iR 2 ase udndenandinign
4. gunsainld Useneaudie u1sAnes 20 du unwia 1 §u 1an 6 9u wazwnin1duian 1 5ou

mafuTusudaya

1. Az 3devhmilsdevesyyngdruenislsadsuansauiineny Sminumatsau evesygald
anuiuazsmihifinaeuiurnuearelasimsresfeufinlsadoumsauiivetny jueny 15 Y eifusaus
Joyanis3de

2. fawFeuanuil gunsal eFesile Tusunsunsiln uuuduiindeya ielilunsiiusiunudeya

3. Aadennguietnemunasivingly

4. wisugglunsiudeyalageduisuaraidnisnisne o lunisiiusiusudeyaliidilagndesduy
wiAnasgaiu

5. taussgunguiethafisaiuistuadlingusesadilafisiagUszasivosnuidouazsuneulumsiin

6. insnadeuAuAassAaliadlinounIsiunslusunsun1sianuuanni Ineld Semo Agility Test

7. a5unguaginyiinansiindeumalusunsunsEnts 6 JUluu
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9. ¥N1snAdBUAIINAGBILAG T BILInd N1 NAelUTUATUNIR nuuaanil 8 dUanii laeld
Semo Agility Test ﬂ%ﬂﬁ 2

10. ayUuazinTzitoyan1aia

nsiaseideya
1. mAnafsuazdulsnuunIgIvTeayAdIuYAna

2. mAnedskazddeauunIgIuNmegeuiuaiangs lnelduuunegeunnunaewaaiiedls

o

Semo Agility Test nelunausiegne deunsinuwazmaansindUamin 8

3. WSguiguANLLANANNARAENNSNAFEUIUNANNATNER tnalduuunnaauAINUAaRILAa1IBdll Semo

q

Agility Test melungudieginaunisiinuasnaanisiinduamin 8 neldadai (pair sample t-test)

NAN1599¢

1. AedsuazdudgauuinnsgIuees 81y Wnin diugs veenguimeg1adiuiy 15 au danaiewiiy

14.73 ¥ diudgauunngiusingu 0.45 dmiindiaadewindu 59.53 Alansu diudeauuuingiuiniu 3.62

dugaiAnadewiiu 167.53 wufuns duileauuannsgiuwitu 3.92 aua1au fwsed 1 (Table 1.)

Table 1. Mean and standard deviation of personal data.

Age Weight Height
X S.D. X S.D. X S.D.
Experimental Group 14.73 0.45 59.53 3.62 167.53 3.92

Sample group (n=15)

2. Anadenazaulonuuns IuTeIRINAaILAaviatlaneunsiindAtedewindu 11.21 dudsauy
UINTFIINNU 0.62 waznaan1sendUAn 8 daafewindu 10.39 dmidssuuningguwingu 0.20 auaiy

Fam15797 2 (Table 2.)

Table 2. Mean and standard deviation of the best timer test using the Semo Agility Test within the sample

group, before training and after training week 8.

Before training After training week 8

Sample group (n=15)
X S.D. X S.D.
Experimental Group 11.21 0.62 10.39 0.20

3. 1an15USBU B ULUS B UT B UAIMULANA19IAILRA ENNSNAZBUTUNA N AN ER taeldwuunagauaIy

q

AaeLAad38dl3 Semo Agility Test melungudegnsnaunisinuasndsnisinduamn 8 danuunndisiuegnd

o o aada

Jud1Auneananseau 0.05 #9n15197 3 (Table 3.)

<

Journal of Sports Science and Health Innovation, Rajabhat University Group of Thailand 89



4

- ¢ = . A
. Journal of Sports Science 1TITINGINFN TNV IAUTANTIUGYNIN NgUNNIINe 18 TIvAUIYszImAlng

and Health Innovation Uil 4 aduil 2 (wwiou - lqueu 2568)

Table 3. Compare and contrast the best time trial averages using the Semo Agility Test within the sample

group before training and after training week 8. (n=15)

Training X S.D. t p-value
Before 11.21 0.62
5.19 0.00*
After 10.39 0.20
*5<0.05
aAUs18NaN1SIFY

msfinw Tusunsunstinuuuaaniififidernundesuadrioshivesiniwnnuearis lasamsveaFeuiw
Tsasuamsauiinernu Sorfaumansaiu fenzifoaineiu aunsalianuedesunaiodlvesinfwminuea
31y lassnsieufsufulsafoumsaufinerny Samiaumansau udsnisfnddaid 8 Andaneunisiln
TnefinseAusenads

31nMsRnArelsunsunsHnkuuanill 8 dav udvinanuaaesuaaiiadds ngldnisweaau Semo
Agility Test wui nanfildlunsneaeudioiouiieudeunisiin anasegraditeddgymeadnissiu 0.05 edma
Tinfsnseveaiinundeaunditadlufisiu Wunainantiadeddgiviliavesmsiinauadounadiiadh
syoziae 8 dUnd navilidnAwnnueadanuadesaaiioshiiulsznauludae Tsunsunsin 6 UuuY
Fadumsilnauadesuaaiiedl ﬁgﬁﬁumiuﬂﬁuwmJaaﬁmmﬁwLﬁuﬁ%f?’faﬂ,ﬁmwmémme’jaﬂlﬂmmﬁa
nawadeuludumii drumds frudha Frudne Frun venanimsfinedeviiflinsunniieniservazdmasonis
wndeufilufinruenld fduasiildiiusunsumdrifintsaumaunsadoufinsunndiu wardnareidoduds
auanselunsaulaesnveninfin Jedenndosiviuiseves wduna alyuns wagvyay 5554
1@1101A8 (Supanyabutra & Thammasaovapaak, 2012) fina1991 TWswNsunIsANRUURALNATUAIL TN
aUITNAINNIINEFIUANNAGDIUAG TS lvesinAwAveald Ao UnAwnlungunaaseildiunisinuuy
naunauiiAndsanundesnaiadhiininguiimuauildfunsfinauund envesunslddnlusunsunisilnuuy

v
Ya o v =

andifinueIdeasietulddmdnnisinndelownin n1sinAugs wazauaaewaadeslinUssendldidn

Y

v o o

faeriu shlknduiondanuudusiuasingsssda (powen) 1iuundu uenanddunsedussuuszam
n&1utie (neuromuscular syster) Tmouavsdldgrvinlinanuionasaldisnasuss demaldsraniednng
wasulmldinniu vonanilusunsunisilnuuuaanilunsisedlgosnuuulilndifssiurinueiildlunns
Lﬂﬁauﬁsuaaﬁmﬁmaaﬂ%msmﬁauﬁLﬂé"auﬁﬂmq MM300NF N15159ANET MsTzaenLE) N3 WasuTiam

WAYNITLTIANULEIBNATY @RAAdRINU USUNST FUNAS (Chantasorn, 2019) f191 NMSHNANUFURUSVRITEUY

v w ¢

Usgamnauile Aeanuaunsalunisyinausgialsranuduniusiuvesseuuuseamalunalsagnatuiiolunisi

swufuRnmsedaulmnianuenliegaivszansaniagu 393snsinuuunas Mudnnsiinaieisnselanty
JUMULYRY naulowwnin Faenndesiun1sinwrnanisimuinuadesaaiteshimensinndeleiwnsn wui

LASUAULT S AFaURINAUHeA1US) LazAURAaRIwAadtadhled waraenrdasiuwlToues wse Wnan

a1 '

(Hattha, 2014) ladnwmavesnisinndelown3nfifineninuaaswaadiadbivesinfminages nan153denuin

o '
=

AuadaLAaIdlvesinfnNaTeaTENINNguNs 3 nau Mendeinisinduannia 8 ldianuuansieiuegie
WodAYn19adi nquAIuANNIEnaINISHNdUAIMA 8 dAnuunnsi1eanfeun1sineg1idediAynIeaia
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nMs3duasalliiingusrasd 1) wlewSeuifisunanisldlsunsudununmsiinasoaussanmynanietile
aunmmastniFeussfutulszaudnuneutats feuwazndnisdrulusunsuiununms uay 2) Wesuidisy
wan1sllsunsudununisidnaseanssaninmisniei equnwvesinifsussAuiutszonfnyinoutans
NoUKAENAINITIYITNTUTUNTUTUNUINIG TENTNNFUNARBALNFUAIUAL UTEVINTAD fniFeuseiuty
Usgau@nwineutans Tsadsumauia 3 (avinuzusie) Insdnw 2566 S1uau 3 vies dsudadudaegiangy
NAABY T1UI 36 AU UALAIDE1NGUAIUAN T 36 AU LagrinsuUInguLuuAas Fdlduanimaaey
aussaawaneiieguamiduinasinsuus 1iun 7 Yiunans wageeu indesilefilélunisideusznoudae
1) Wsunsuiumunnsiiinasieaussanmvnameiiiegunmvssinisoulssaufnwineulans ﬁﬂmziﬁﬁaﬁwmsﬁu
LAy 2) LuunAdeUANTINATIINBLiogunndmiuinGsutulssauAnyinoulans Aeesiteyalagldnd
(t-test) KaMFIToNUI 1) TUNGUNARDI NUAMLLANAIYBIALAREYBINANTNARBUANTTANINNNNEFILAIL
goui AneanuvessruUlvaisuden mnmoanuesnduie uarauudausmesnduioveingunnaes
wdansMaaesRnIInoun1INeaes sgslitedfyneEdATisyiu 0.05 Az 2) NUATIUUANAINVBINANITNAFEY
aussanmmanetiieguninlusnussduszneuiniy amnuseusih mseanuvesszuUlvaisuden Amnueany

N o

yosnamile warmundauswenanuiiovesnguneassiniinguaiuau egditeddynisadaniszau 0.05

AdARY: TUSLNSUTUNUINIG aUTIaNIMNINENaunIn

Abstract

This study aimed to 1) compare the effects of a recreational program on the health-related physical
fitness of upper elementary school students before and after participation within the experimental group
and 2) compare the effects of the recreational program on health-related physical fitness between the

experimental and control groups before and after participation. The population consisted of upper
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elementary school students from Tessaban 3 (Wat Tha Maprang) School in the 2023 academic year, covering
three classrooms. The sample was divided into an experimental group (n = 36) and a control group
(n = 36), with students assigned through stratified random sampling based on their initial health-related
physical fitness test results. The stratification was categorized into three levels: good, moderate, and low.
The research instruments included 1) a recreational program designed to enhance the health-related
physical fitness of upper elementary school students, developed by the researchers, and 2) a standardized
physical fitness test for assessing health-related physical fitness. Data were analyzed using the t-test. The
findings revealed that 1) within the experimental group, significant improvements were observed in
flexibility, cardiovascular endurance, muscular endurance, and muscular strength after participating in the
program, with statistical significance at the 0.05 level; and 2) when comparing the experimental and control
groups, the experimental group demonstrated significantly greater improvements in body composition,

flexibility, cardiovascular endurance, muscular endurance, and muscular strength, also at the 0.05 level.

Keywords: Recreation program, Health-related physical fitness
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Health-Related Physical Fitness of Students

A Recreational Program Adapted - Body Composition
for Developing Health-Related Physical - Cardiovascular and Respiratory Endurance
Fitness Based on the FITT Principle for - Muscle Endurance
Grade 6 Students - Flexibility

-Muscle Strength

Fig. 1 Conceptual Framework
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ﬁauﬁmwummgm (S.D.) felusunsudniagumeadii SPSS version 22 (Statistical Package for the Social
Sciences)
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Tnensnageuanl wuuidudaseseriu (t - test Dependent) Tnerfuarianuiidedfaynisadavisesu 0.05

3. AinszdiiTouiisudadsvesAranssonmniene sewinnguneassiunguaiuau laeldis

Wisuiiisurmdessninanguisaesnguiiiudasyaaniu (t - test Independent)
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NUyd1AMIanffNsEaU 0.05 Aamns199 1 (Table 1.)
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Table 1. Effects of the recreation program on the health-related physical fitness of upper elementary
school students from Municipal School 3 (Wat Tha Maprang) before and after their participation between

the control group There were 36 participants in both control groups.

Health-Related Physical Before participation After participation

Fitness Test ; S.D. ; S.D. t Sig.
Body composition 20.31 3.21 20.12 3.51 -0.27 0.79
Flexibility 3.17 3.37 5.89 3.27 -4.26 0.00
Cardiovascular and 98.44 8.91 112.11 7.07 8.08 0.00
respiratory endurance
Muscle endurance 13.14 2.75 19.75 3.66 9.36 0.00
Muscle strength 18.28 4.64 2578 10.05 4.75 0.00

*P-value < 0.05

2. WisuifleulneldnansllusunsutdumnnisiifivaeaussonmmameriioguninesiniFeussduty
Uszaufnwineulaty nou uagnaaimadnTulusinsuiunuIng sening nquvaaes LaznguaIuny

2.1 NaMSUSHUIBUANTIANINVNNIBYRITNIZEU TENTNNGUVIAGBILALNGUAIUAN NUTT KANITVAGDY
aussanImnINIeiieguamaInguVAaDIanauUAN deunslilusunsufidnade fuil esfuseneusienie
Wi 19.84 + 20.31 AleABYeInNBaUdd Wiy 4.31 + 3.17 Aledsvsinueanuvesszulvaisufon
Wity 107.67 + 98.44 Anadsvesrnueanuvasnduiile Wty 13.72 £ 13.14 upzAadsvesauudus
nénanile) ity 19.28 + 18.28 uandliifiuindiadsvemanisvadeuaussnn MmN nouwdisaunantsle
TUsunsutfumnnisiifinadeaussanwenieiiioguaimueainidsuresngumaaes uaznauasuau L finm

upnAAueNliTydAYN19EdANTEAU 0.05 AIRN3199 2 (Table 2.)

Table 2. Effects of the recreation program on the health-related physical fitness of upper elementary school
students from Municipal School 3 (Wat Tha Maprang) before their participation between the experimental

and control groups.

Health-Related Physical Control group Experimental group
: - - t Sig.
Fitness Test X S.D. X S.D.
Body composition 19.84 3.69 20.31 3.21 -0.62 0.54
Flexibility 4.31 292 3.17 3.37 1.68* 0.10
Cardiovascular and 107.67 5.79 98.44 8.91 6.34* 0.00

respiratory endurance
Muscle endurance 13.72 4.08 13.14 2.75 1.25* 0.22
Muscle strength 19.28 4.34 18.28 4.64 0.91* 0.37

*P-value < 0.05
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'3 1% & W DA N Y
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VAaed WaznauAIuau dauuandaiuetsildudAynadansedu 0.05 319 3 (Table 3.)

Table 3. Effects of the recreation program on the health-related physical fitness of upper elementary school
students from Municipal School 3 (Wat Tha Maprang) after their participation between the experimental

and control groups.

Health-Related Physical Control group Experimental group
Fitness Test ; S.D. ; S.D. t Sig.
Body composition 19.94 3.23 20.12 3.51% 0.24* 0.81
Flexibility 4.31 292 5.89 3.28* 2.47* 0.02
Cardiovascular and 108.67 10.52 112.11 7.07% 2.44% 0.02

respiratory endurance
Muscle endurance 17.28 6.59 19.75 3.66% 2.25% 0.03
Muscle strength 20.42 6.46 25.78 10.05* 3.48* 0.00

*P-value < 0.05

2AUS19NaNT5IAY
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yoandunilo uasduaruuduswesndimile suludsiumafinssumssulssnuomsvesusasau fidswase
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va o 1%

yugida tnanduiinuaasluasstuiinuaiauggi3eas193u Inenan1sadeiidngwuin 1) finveanizlufin
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'
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Wunthaeendaduguuuuiinuanduduiuiian dwgluuuiinudesiign Ao JULUUNITIIEASIGIER
2) sUsuumsiazkuufivsTauaudnsaniign Ae sULuUNIiIAZLLY 2 AsUUL Uay 3) SATIEIUNSIEUse
NTIN WUIWIe 2 A Tonsrdunsiauede 23:12 Tu19 9nT1dmUNISENIRNUINTgR 65:26 Wl §nsdu

! o v oA a i
nstauMsRndesiign 3.7 i
ANENALY: ATITRNTUWUITY UIaNAUDE 3x3 ABnud

Abstract

This research aimed to study and analyze the competition patterns in the Women’s 3x3 Basketball
Finals at the 32nd SEA Games. The sample consisted of the Vietnamese and Philippine national teams,
selected through purposive sampling. The variables studied are 1) competition duration. 2) Movement skills
3) Jumping patterns and 4) Scoring. The primary data collection tool was video footage of the finals, which
was analyzed using a data recording table developed by the researchers. The key findings revealed that
the most frequently observed skill in 3x3 basketball was jumping, followed by changes in direction and
forward-backward movements, with sprinting at maximum speed being the least observed skill. The most

successful scoring pattern was two-point scoring. The play-to-rest ratio showed that both teams had an
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average ratio of 23:12 seconds, with the highest recorded ratio being 65:26 seconds and the lowest 3:7
seconds. These results provide insights into the physical and strategic demands of women’s 3x3 basketball

at the elite level.
Keywords: Competition analysis, Basketball 3x3, SEA games

unin
Awuanaveadufimniidetoderinueiiugiuatsanuieliaunsaaulaegrsissansanuazdl
Tonauszauanudnsalunisudsdu nwedddgluiwuiainaueaanunsautsesnidu 5 Ussianudn leun

ﬂﬁLgﬂdQﬂ (dribbling) n13&egn (passing) N1589gn (shooting) n5teeiu (defense) Wagn153UMA (rebounding)

U

[ ' '

FaumaziinweianudrAgnonisiaunaznisviuduluny (American Sport Education Program, 2016) Tagvinue

o
v

wsniifaruddyfomadesgn fudufiugiuresmsmuguuesuazniandeuiiluau fidud ssaansaiisea
I¢siiodouazun Tagldinadasine 1wy matdssueash (low dribble) litemuanueauastioatunisgnugs uas
n131a83Uags (high dribble) tiaiadaufli§adu uenainildsfintsidsagnuuu crossover wag behind-the-back
felsifiduannsavaundngsioglaeg1siiuszavsnmm (Ganesan et al, 2020) vinwznsdsgnAdudnesduszney
fiddny Tnsnisdegnanunsautsoonifun1sdagni ugiu 19y n13d9gnUUY chest pass, bounce pass hay
overhead pass #s#asendsALUUE LTz A ol eusnfluanunsasugnuagyinuseldog1ad
Usgdn5a1n (American Sport Education Program, 2016) Smﬁgqﬁ’ﬂmmiﬁaqﬂLﬁuﬁ’ﬂaﬁ’]ﬁaﬂaﬂmamuaa
iesaniduisudnlunsviudy n1sBagniyanesuuuy 1wy nMsBaLUY jump shot M3 layup wazn1sdagning
(free throw) {18 U7 f A71wanmrsalun1 s sl ugrasid uduusddy i gl dudlontasusuiniy
(Miller & Bartlett, 2018) lugunisieaiu tinfAwdosiivinuslunsidesiurawuuinesn (man-to-man defense)
waznistlasiunuuleu (zone defense) fafasordvarusindaluninadouiiuasmssiuinuvesdsiod uonani
vinwgnsTundasianudidny Tnolawzegnedsluinuszdugs mssundutsesnifunsiunsinugn (offensive
rebound) waEATIUNANNSY (defensive rebound) Fedfdlinisnselnndifiuszansnmuaz nnsdndummisifiile
wesupaaneensatnu (Ganesan et al., 2020)

Tagtuimaiausduuunmsuisduuiainauea 3x3 GﬁuimisﬁqLflugﬂLLUUmiLmiﬂsiTuﬁlé’%’UmmﬁauLﬁwﬁu
oghaidladlussiuniund Wosmndunuiisab Miufiausiidnn dosende anudilatuvesiiaului
wazdvinugnisiauRIEFIgs NNRNIBIUIAINATDA 3x3 TATHUANANTINUIENAUDA 5 AukUURIAY Tnsin
wauluauwnl wisvesuainaueaund liiade wariidiauieasauauluauumiondugiaudsominy
srovanIsuisiuusasnudifies 10 widt videmndiulavild 21 ezuuureufasdudiswugly Snvienisudedu
UanAuea 3x3 fdnvugmsiduiiduduardeidos iosanlifvisamyaindienuumienuiainauea
5%5 Iilognuoagnleuaing wwagudusie U lnefuidudnetostulumne iy swfuiiuithgnueasenluueniun
duameziuuieudiaziunduandunugn maduiinasdilidedinismununagnsiidsurauaznis
Uszanunuiusiug edaiuanufiuduildiude Tussdunisusdussduumnd wu Tedudnnud ewdeu
Bunofinud msutsdufn@inud dniwdndudosanssonminisguuaransadadulaldnigluderiu

(International Basketball Federation, 2022) 4ana1nil U1anauaa 3x3 daduinifnlasuanufeuuind ulu
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ey

dnfwuansueaiulu esmnaunsoeuldluiufisiiauaslifeddsudidunn ondddldfumsatvayu
nesAnsimszaulan Wy aniusutanaueauIwId@ (FIBA) uazanznssunisledudngina (Intemational
Olympic Committee: 100) Fafinsinnisutstuseduadnuazadasiawilan saudednsdasusutnimeiy
avnuuildSuannsudstilunsazsems T 9 98 (International Olympic Committee, 2021)
Mniinanudduaniuld i fauldeuadlaivuianauea 3x3 untu lFiuiluaatusing 4
Ifinsdatinfidrfmnisudstuinniu Jadudesimeivilifinaoussdeiiinisinfiasriiliduszay
Awd3e uenantinAwnfinsdesiiaussanimnissnane wade inwefiaud inaeudniuiazdosdifeatuada
Tunumsudedy e lusuldlumsiindeslvfutindwn vilEdetinnuavlafiosinnsinuniadessinse
addlunumswisiuluinuiainavea 3x3 iffnaeusidudesilaelinsiasgisuuuunsudedu 91ninans
wtsiuBinudadedt 32 1l 2023 Fadunumsudstuiidfiaaifiovudeneitoyaliiiinaeutmuanauea 3x3
anunsaihdeya nanisineiildlulddudeyafiugulumsiindniw WeusuusudlvamaiineliiAnaay
Annan uazidislomalumahasuuudoaisnruldivisuluvusutsdu Sniusolinsesiausousmionis
Awnannsudsduiiniumn vildanansnihdeyaunununisiindou i awFenfiusuiiedugudsluafsdaly
Fsloviludnuariudsddyfinuldluiiussiuanauazmliiniwmsefluimdszauanudusansemn

wWhnmnefinsilnednseuluiAnn1side o Fig. 1

Independent Variable: Dependent Variables:

Women's 3x3 Basketball Competition Game duration, movement skills, jumping

patterns, and scoring performance.

Fig. 1 Conceptual Framework
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2. Wanne3eadlodmiunsiinseilaguiinnmawstufwiuianaueaussian 3x3 uaztiaiesiiold
ATIRABUANUMINALIINANTIANIA T1UU 3 v wazUSuusslimneaunuaiauauus v n sl

3. gflunsvesygaldiniduiinmsuwdsduiinuiainnueangauseinn 3x3 soudavusidn n1sudadu
Aindinud adefl 32 Usednd we. 2566 leldlun1sinuide
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4. prvmdTuiin uagdufinnadiaszdisunuunisutadunudiuusiAne loun szezinainisudeduy
vinwgmsiadoulm suuuunsnstlan wagmsldziuy Tagvhnsasamuiuin uastufinnadinsgisuuuunns
wdadu anddunanisaisuau 3 i laevinslinsesisuuuunmsuddusisino 3 adudisnugndesves
Toyaidy
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5. tEaIATIEidayanTuingUIUUNTUIITY 1R einameadia

a I3

mmmmw%’aga

Ya v o Y P =
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v aa
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Microsoft Excel lnglaaninninud Sesay wavAade

HaN13398

1. furddeauudinsid 6 ass n1sdegnineiliiuna 2 ads uasfiufiauTudiinisiinhds s ade
n3BagnTne (Huna) Tl uenanisnsrdrunisidu : nisiitn vests 2 fiu T6nsrd 692 : 335 Funit TneAndu
Anade 23 : 12 Tl nsutadusnsdwmsaunniign : den1swn unflan Guait) Sdasdn 65 : 26 Jurdl

dnsdumsiautiosiian : sensiindesdign (i) ddnsndu 3 : 7 Junil s Table 1.

Table 1. Fouls, free thorw, and work-rest ratio of Vietnam national team and Philippines national team.

Vietnam Philippines
Variable
National Team National Team x

Number of fouls (times) 6 8 7
Free throw (times/number of successful) 3/3 3/0 3/2
Work-rest ratio (s) 692 : 335 23:12

Maximum (s) 65 : 26

Minimum (s) 3:7

2. fuddeaunulivinvenisnselantunmsuddiuanniian Seeaz 36.09 Tiinven1siadeauiigen
Tunsudstuesiian Sevar 15.03 wariunAiautud Tiinwensnsglantunisudstuuiniian Sevas 32.91 14

'
a

Vinvensiaseausigean Tunisudsiuliosiign Soeay 7.59 fa Table 2.
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Table 2. Movement skills used in the competition of Vietnam national team and Philippines national team.

Vietnam National Team Philippines National Team
Variable
times percentage times percentage

Changes of direction 34 25.56 51 32.27
Jumping 48 36.09 52 3291
Maximum speed 20 15.03 12 7.59
Running forward and back

31 23.30 42 26.58
forward

Total 133 100 158 100

a ca

3. AuRIgAUINT N NYEN15NTEIAA A luNISWIaTY 91U 48 AT AurAaNauTudin1snselan

Viovaalunsuded S1uau 52 a3 Fwziulddaauiing 2 fudnsnsglanluguiuu msnsglaada Jump shoot)
unfian AuvRdeauy d5u 15 a3 Anduiesay 31.25 AumAREUTWE S9wiu 23 Ase Andusevas

44.23 49 Table 3.

Table 3. Jumping style of Vietnam national team and Philippines national team.

Vietnam National Team Philippines National Team
Variable
times percentage times percentage
Jump shoot 15 31.25 23 44.23
Jump block 8 16.66 7 13.46
Jump to pass 4 8.33 3 5.76
Jump to rebounding 11 2291 14 26.92
Total 48 100 52 100

4. fumAdeaundsuuuunsiazuuniidurauiniian Ao n1sviAziul 2 AzZLUY way MsiAzkuY 1
azuuu Anduesay 35.30 desfignde n1svhazuuulugluuudu 9 Andudesar 11.76 TuRaUTudlisuuuums
o o - A o a & v v & ° a
MIAZUUUUUNALINTIER A N1TYINASIUUY 1 AZLUUAALUUIOUAY 66.67 UDENEAAD ﬂ’ﬁm%l,l,uuiugﬂuwmim

gniny Anduesaz 0 M Table 4.
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Table 4. Scores of Vietnam national team and Philippines national team.

Vietnam National Team Philippines National Team
Variable
Times Percentage Times Percentage
1 - point 6 35.30 10 66.67
2 - points 6 35.30 3 20
Free Throw 3 17.64 0 0
Other (fade Away, floater, etc.) 2 11.76 2 13.33
Total 17 100 15 100

anUsIENaN15IY

a

MnransIdedliinnsfnvinasiinseisuuuumaauvesiinnAsauuuas sy anauTudluns
wiedufunanaveands 3x3 souderuzidaveinsutsiuivdinud aded 32 nuinheesiiuiidnuaznsiaud
wand1eiululdveITIwIUNITYIINIE gn3n1sdgniny uasdadiuseninaiainisiauiunann lngiiued
Bemunuiinsvisimdiomn 6 ade luneiifumnAfiautudlingining s e uenani furiienuiuaiuse

MAzkuwIINMIBRnneld 2 AT 3 ass Tuvaeifunaiautudlianansavihazuuuaingninelaiae

'
a

AsilonavsvendsussansnmlunmslilenarazuuuannisbegninvuesiiumiionuuiiganinfumAiautud
FsaonadeadunuImianisiauuiainauea 3x3 finesondensviuduluynloniaddululs (intemational
Basketball Federation, 2022) Tuid9898n91@3Use1IN14381N1SLaURAaZ LA A Wudwﬁy’aaaqﬁuﬁé’mwdwm?aaaﬂiﬁ
23 3unflwesnsiau sie 12 Funfiveansn nefiunAissuniidnsidunisiaugaand 65 Jurdidenisin 26
i uardnsdunmsauiiand 3 Sufidentsin 7 Jundt Astlersasiioufanasnivesiuidosimandsnues
tnfnlimnzauiuriaiadfgueany vianauea 3x3 Wuimideddndanugs iWesnidunaisniuly
otesamuaziinaninies fulu fuflanunsauimanainldesannzausflenanuinuuasvuduléfing
(International Olympic Committee, 2021) dlofasansinuwzmsiedeulmildlunisudety nuindlueaiauud

finswdeuiimmanniiga Anlufesay 32.27 luvugiiiumAdeawniinisnsglangafian Anduiosay 36.09 39

'
P

wansliutsnnuuanssldnagns InefiusnaiauTudoradunisldanunassinasanudilunmsindoudivi

=

afalenmalumsviazuuy luvusniunddeauueideinvenisnsslanieiislonialunisyauazdesiugni

una wan1sAneiifiauddgrenswaunlusunsuiindenvesinfniuiainausa 3x3 lagasadeteanyuenis

wuvesfinAudarUTuuLRndaulviaenadaiusuluumusdundeddninuaiansaanizaiu (Ganesan et al,,

2020) 8AMIINHTUFULUUNMTYINAZUUUVRIIADIN WU TN RInuNEAzIULTIN 17 AYLUY LagTiNyR
Havuddazuuusin 15 azwuu Ineflumdiduludannsariazuuuanmsge 1 azsuulaunnniniunidenaus
(fovar 66.67 WiisuAuTesas 3530) luvariiunATsaunuiazuuunnsds 2 azuuulduinninfiund
fAUTuA (Fovax 3530 Wisutudosar 20) uenani fumAdsauudsausavusuainnisdegninld Gevay
17.64) 1umm3‘1’7fﬁmﬂ§?\lﬁﬂﬂuaﬂﬁﬁ%LLuumﬂqﬂImmaa Feoradutlded fyivilvumfdeaunuaunsosus

v

nswstuld doyawmariannsaillddunuimsdunisuiudssnagnsvesiinluswian tnalianudAyiunis

Y 9

a

Wawinwen1sgagniny nsidendmngds waznmstdnagnsfmunzauduaniunisalluny (Miller & Bartlett,
2018)
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