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Abstract

This study aimed to investigate and compare the effects of a Fitball exercise program on body

composition and balance among older adults at the Elderly Health Promotion Center, Boromarajonani
College of Nursing, Sappasitthiprasong. The participants were 24 women aged 60-79 years, divided into
an experimental group (n = 12) and a control group (n = 12). The experimental group participated in the
Fitball exercise program for 55 minutes per session, three days per week, for eight weeks. The control group
continued their usual activities. Participants were assessed for functional ability in activities of daily living
and exercise readiness. Body composition and balance were assessed before and after the intervention
using a body composition analyzer and the Timed Up and Go test, respectively. Data were analyzed using
means, standard deviations, paired-samples t-tests, and independent-samples t-tests, with statistical signif-
icance set at .05. After eight weeks, the experimental group’s body fat percentage decreased from 21.54 +
5.24 to 18.88 + 4.70 (p < .001), while muscle mass increased from 34.29 + 2.58 to 35.83 + 2.74
(p <.001). Timed Up and Go performance also improved, with the time decreasing from 9.03 + 1.09 to 7.50
+ 0.97 (p < .001). No statistically significant changes were observed in the control group at the .05 level.
These findings suggest that the Fitball exercise program may improve body composition and balance in

older adults and may be a useful approach for promoting exercise in this population.

Keywords: Fitball, Body composition, Balance
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aulafisfulumsdnaiuguamdgeony (i esnnmsinuuiiufiaflidunsdisnsedunisyauvenduie

LAUNAIEIRT (core muscles) LT 1ANTUTEAIUIMLTENT 1938 VU UsEAMUAENE 111l 8 (neuromuscular
coordination) kagiauINITAUANNMITMSWILAR Nudteratsatunenuiniseenmdmemeinueaduise
Prouiuanuudsussvoand o Wauraunanimssii uazananudsaemsndaanundulug geong |4
oghalitfodndty fietl msfnuideifeatfunaredusunsuniseeniidnisfeinuealudgeengedsds e
iidvdsaulafnunavedlusunsuniseeniidinenieiinuearionsd UsenauianeuarANNaIINTaluN1INIIf
URNAGRGRE
miededitdmuddylunstausarUssiunalusunsunmsesnidniese inveasessduszneu
sumeuazmsnssiluggseny fazdudeyaiszindiiannsahlulflumsinfanssunisdaaiuguamdmiv

£

Nﬁﬂ@’]EJE]EJNlIUiuﬁVISﬂ’]W G]E]Uau’e]\‘mﬁ]ﬂﬂilﬂ]’]ﬁﬁﬂﬂuﬁﬂﬂ‘ﬂ@ﬂﬁiuL‘Vlﬂ {3k LﬂuLLu’WINsL'lJﬂ’ﬁEJﬂin’lUﬂﬂJﬂ’]‘W‘U’JWUEN

eze e

geengluguyusiold

AATIUNIIRY

Uszans

W av018 AU daaiugun g gee1gIngdenguiausu sl assnansusrasd Saninguasusil
U 150 AU

NGUAIDENN

nquiaoge d adudgeogguddauaiuguamgenginerdeneuiavsuswyuidassnand Uszad
91 60-79 T Auranguiaogalaglilusunsy G-Power 118591 3.1.9.2 Ingidonnsmaae un1said F tests:
Repeated measures ANOVA, within—-between interaction fivuaAIuUIAURIHaNITENU (Effect size) 71 0.25 uaz
A181UNININAFBY (Power of Test) =0.80 vinsUsziliudo1gmunguinea mauANuaIusalun1suseneu
AaTn3Usz917u (Barthel activities of daily living: ADL) azUszidua11uniaunaun15e9nn1a3n1e (Physical
activity readiness questionaire : PAR-Q) vhnsuusngusegsesndu 2 nau seSnisdadendidnsuideniy
\nesiiri v sﬁ%’aﬂizLﬁu%'a;ﬂaﬁugmLLasmsLLuumﬁmaﬁadaumimam MnduSesiuazuuunnnlyles
warARHLU13 AU INFUNARDILALNAUAIUANKUUARUEIAU (alternating allocation) Lﬁaiﬁﬁéﬂaanﬂ&juﬁé'ﬂwmz
fugulndifsstu lnsutandundgunaass 15 Au uaznguaiuax 15 au Fnsdnarndunisinnguuuuimaass
(quasi-experimental design) naunAaesazynIsANmUlUTLNTINITEBNMAINIEMETUTIIUDS LavNguAIUANDL
vhnseenidsneund g lilliflnuea wagseninamsduiunmsideifoeusidmu 6 au (hauar 3 aw) iesan
\sanlusunsuliasunanasiuas liaunsaidnsiumsUszifiunandsnisnaaosld denalviliid1auiivumn
Ansgideyarianun 24 au uvadundumaaes 12 au uasnduaiuay 12 au Tnsfinasinsdada Advunal
(Inclusion Criteria) #vid

nauein1sARLdn

1) Wudgeengmanda fengseuin 60-79 U fissdunisfinwigenidudszaudinu uielanunsagiu
vhemudladduas suseunsufoalusunsumssentidnis uasiuussdiusng o Weghagnies didnsuite
nnauldsunisesunetnguszasd tumeu Usglewel amudesiionniatu uardvslunsneusanmaidelivnide
Tnglsidswansenusodvdifldiu fouasunlunideuaninnudusondrsiuniside (informed Consent Form)
miﬁﬂwm%gmfvl,ﬂ"i”uﬂ’13%’°uiaqmﬂﬂmsﬂiﬁumiﬁaﬁiiumﬁé’fﬂuwwé \AUiUTRITY5IIN HE681024
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2) naudegwastlinzkuuINLUUYTHIIUNR g ungudnen e uANE 11N s luN1sUsEN o U A TS

Uszd13u (Barthel activities of daily living: ADL) 11nA91 12 AxMU 2INAZLULLAN 20 AZLUL

3) nquiegmnAulAsuNsUsTEIuANunSauieunseeniIdmei e uul sedluaun Sounaunis
29nA184N18 (Physical Activity Readiness Questionnaire: PAR-Q) ;:Iﬁmu "l yndeanunsartnsinsidla daw
fiimeu e eg1etien 1 4o azdedldunisUssiiuazeyymannunngilififeraluniseenidsnie foudsas
ansaidnumsideld

nau9in1sANean

1) flonsiduthe wu Wumiien melafiaund winila senieenfidnie deenradudunmesegunm

2) UjiasvieliiBuseuiiasidnsmnidese

3) pan1adrTmnTseentdiniedesniifosay 80 wieviaiiu 5 Al nviavmn 24 Al

1) flsndszdvmionneidesiienansenusionniasndslunisesnidanie 1w lsavilauaznaoniden
anusfuladings Tsaszuumadumelaguuss Tsamsszuudszamildsmasion1smssin nedeudsveviontiie
swinmzuadurenssgn 9o vienduiefiugUassasensseniidime

isesilaflélunside

1) inFesdiofldlunisdiiiunisvanes fio Wiunsumssenidsniedeinueaiiifidoaratu szevnaly
nstln 8 &Uani daniar 3 Ada adiay 50-55 wnil Usznaude 9 vih ldun vl 1 Anvienueatuiniledsy
(Overhead Ball Press) il 2 Alnviwsiudndimdeniiousa (Torso Twist with ball) il 3 Rnvindauyusudig
w¥euuea (Side Stretch with Ball) ¥i17l 4 Enviiueaunzuatewit (Ball Toe Touch) ¥infl 5 Bnvhanevlasiofn
vea (Ball Hold Squat) ¥t 6 Anvienndaadilaeldfinuea (Standing Oblique Knee Lift with Ball) ¥inii 7
Anvineniunzuea (Marching with Ball Tap) ¥l 8 Envinuiesueaidesadudis (Standing Diagonal Ball Chop)
wazvindl 9 AnvinAudenimiousnuoainiodsue (Overhead Ball Walk Forward and Backward) n1siiiy
anufavthedusunsudiiumsesisresidudeslu Tneduaid 1-2 wumsvhanudues fuflauoauay
ﬁﬂﬁyugm i 3-0 Wiuduueduarsvezmm el el 5-6 WivduueelarAuFUT oY
nsiadoulvn wardUanifl 7-8 Wi idunismuaumassiaagnsiadeulvansfirms uenaintudideun
TWsunsunsoendideniedefiaveaniua sl ansuiasisseumiunsudad e (item-Objective
Congruence Index: 100) Tngf{1d vrm1y1uau 3 viw Tdun 8191581 v1ineremansnisim 2 viuuas
Advmnagsumenmihtanagaseeniidsnie 1 v Fauandunmd 1)
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Y.

Overhead Ball Raise Trunk

S ‘( % £ ‘/

Ball-to-Toe Touch ‘ Fithall Squat Knee Lift witl; Torso Twist

[ S /| 2NN

~

Knee-to-Ball.Touch - Diagonal Ball Swing Tandem Walk with 7
Overhead Ball Hold

Figure 1. Fitball Exercise Program Exercises

2) inFesdieillunisifiurusmdeya Uszneuse
2.1) \AosiansdUsznaUNIINY (Body Composition) B¥fa3 Accuniq $u BC720
doulunounisin HL919903 38 lasuAuugi liensudsenue miseg een 2-3 Flug
WLATasRLLEANe BOALAZLAS DshNTIdA W Bueg oy 12 Filus weenidimentnegiwies 24 Falus way
HaamelhIeuosrounistn sunensear quvin uaselesUssiulansynudadeuiuaiostn Tneviinis
Usaiivluthananierfuresfuinsunazndsnismaaes iieanmurainndeuvemanisin
2.2) LUUNAERUN1INTIA (Time Up and Go (TUG)

n1suszidumuatuisaluntsmssdalduuuneasy Timed Up and Go (TUG) m1utkuinig
w3t Tagldidn8 Adndniegeussann 45-46 wuiwns fidrswidoduduluviids udsdandnis
fomnsuuiimaunu Welddudygyiandu Tantu Wududunssssesnng 3 wes vyudindu Wunduandad? uas
Feadlurinfu Iﬂ&l‘-‘\ZIJ‘UL’Ja’léljﬂLLGiﬁﬁgiy’lﬁlJL%IMﬁ]‘LJﬁ:{lleng’l’il’JiJﬂélvﬂﬂﬁbdﬂéjﬁs?mwﬁ’ﬂﬂﬂaﬂﬂ%

FiinduAdelasunamnansufiR 1 afsroudunimeanutie ninduinimeaeuaiesiuu 2

Tnerinsenienmageuuszinn 1-2 it waeld Aadovasis 2 ads Tumsdnseideya e §drsman
seavhunAfldiiudulsed wazldgunsaihofuliandunsdiliiulszdludinussiriu lnglditeuly
WoafuiansUssdiuiousasvdanisneaes

maiusausaudaya

1) Az 3TeldlUTuaai el iy quiduaiuauamdgeenginedevsusssuiasnavsUszad
Iivruingussasdvosmafunuradeyauasiuainsidy

2) Azidevhmsvaaeuieunisiln Tnedanguiegaiievinsuuuasuanssifauamuuuyssifiy
AUNTouNuRaNARIN1Y (PAR-Q) Useiliug geengnungudnenimaiuauaiuisalunisuseneuiaing
Used13u (Barthel activities of daily living: ADL) LagnadauaussanInym1en1gneud15mlusunsunisin
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3) anziIderimuadu Lian aunsal @nuil warngudiegnslunisdniunsiiusiusdeys davihduiin

UsETAIUDINFUNARBILALNHUAIUAY
9) Aoz o5une FuasdunewTBnianidfin wasRnmeaeulnsasaungtaslunisinden
LLaxﬂejué'haahqﬁaﬂfjwmaaﬂmaﬁmiwﬂﬂﬁqﬁ
4.1 suguinnisuazamieanduniossezina 5 ni
4.2 AnlUsinIun1sooniasnIemeszeziian 45 ui
1) Overhead Ball Press
) Torso Twist with Ball
) Side Stretch with Ball
) Ball Toe Touch
5) Ball Hold Squat
) Standing Oblique Knee Lift with Ball
) Marching with Ball Tap
) Standing Diagonal Ball Chop
) Overhead Ball Walk Forward and Backward

Table 1. Progression of Exercise Intensity, Sets, Repetitions, and Interset Rest Periods Over the 8-Week

Program
Week Intensity (RPE) Sets x Repetitions Rest Between Sets
1-2 11 (1) 2 x 10 60 i
3-4 11-12 2x 12 60 U9l
5-6 12-13 3x 12 60 i
7-8 13 (U1unang) 3x 15 60 il
4.3 panpuazdamBoanduiiesvaviaan 5 undl
5) AagidevinsEnaulusunsudusseziian 8 dUanvi az 3 Tu fie Juduns Juns wazuens
6) AL ITEVINNIINARBUANTION NN N ABUNANBULATNAIVDIDIAUTENBUVBITNNEUALNITNTIAT
yA1sUUnnKg
7) ﬂng’{““aﬂwamsmaauuﬁmwxﬁwamaﬂaaLﬁammmLmnsmﬂ'aunﬁ?]ml,awé’qrm?lﬂ
8) Anuziideinadliinagunanside uasdeiausuurildnnnisinuluadsd
nsaAseidaya

msfnmadsilfinsieneitoun il

1) Ansesinalpnismanads (mean) daudoauusasgiu (standard deviation: 5.0.) rounasin
WALAEMAINTEN

2) WisuiisuAadsuazdrudsavuinnsgiu melungumaasauazngueuny feunisilnuazniends
AR PwEdR paired sample t-test

3) WisuisuAadsiazd o uunasguEingunaasLaEnaNAIUAY Aaunsilnuaznends
N13HN feads independent sample t-test uag

4) YnaueHan1TATIEivoyaluUn1TIwmarANLSe
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NaN15398

1. Anadsuazdudouuunasuvesdnuaziluveanguiieg s wui nguveaeaznguauauiieny
dwiin wardugdlndiAssiu Taongunnaesiiongiode 68.73+4.46 U dhwidniafle 61.55+8.34 Alan3u uardiugs
\afe 150.30£7.97 Lwufums vafinduaiuauiongads 66.33:4.71 U dhwiiniafle 60.56+8.80 Alansu uaw

v '
~ =

drugaade 157.60+6.87 wwufiuns visil wansliiuiinguitegrsisdeingulidnuaeiiuguiilndifssiu Amnss
#1 2 (Table 2)

Table 2. Comparison of baseline characteristics between the experimental and control groups before the

intervention

Experimental Group (n = 12) Control Group (n = 12)
General information
Mean £ SD Mean + SD
Age (years) 68.73+4.46 66.33+4.71
Weight (kg) 61.55+£8.34 60.56+8.80
Height (cm) 159.30+7.97 157.60+6.87

2. nanswieuiisuasdusznousanie waluuazinanduuile waznismsein feada Independent
sample t-test 5¥%319ng unnaesi i nlusunsueeniidentefenuea LagnauAuAL NUIA LAY
NAuUNAADY (X = 21.54,S.D. = 5.24), (X =34.29,S.D. =2.58), uag(X = 9.03,S.D. = 1.09) karnauAIuAL
(X =21.98, S.D. = 3.46), (X =34.66, S.D. = 3.20), wag (X =9.77, S.D. = 0.86) uanesnuedsiiisdAgynaia
sty .05 Faif NamMFITunUIngumaassiinsiinlusunsusenidanefeinusaesdusznausnaniy anuoa
Ly issnandunile uazaussnnwnisvssiieglunasiiasuninguaauay fauanduasa 3 (Table 3.)

Table 3. The comparison of the average body composition and balance after 8 weeks of training between

the experimental group and the control group

Experimental Group  Control Group

Physical Characteristics (n=12) (n=12) t P-value
Mean = SD Mean + SD

Before Body fat mass (kg/m?) 21.54+5.24 21.98+3.46 271 .788
Training Skeletal muscle mass(kg) 34.29+2.58 34.66+3.20 .354 126
Balance TUG (seconds) 9.03+1.09 9.77+0.86 2.038 .052
After Body fat mass (kg/m?) 18.88+4.70 22.21+3.44 2.211 .035%
Training Skeletal muscle mass(kg) 35.83+2.74 33.28+2.99 -2.431 .022%
Balance TUG (seconds) 7.50+£0.97 9.91+1.12 6.278 .000*

*p<.05, **p<.01

3. nansiUseuiTisuasdUsznoustane waluiulazinandnile warn1smsesh maluﬂfcjumaaqﬁﬁw
nsENlUsuNsIEBNMANMIEMETinUea kavNguAIUAN FENTNBUNTHNLAZAEVAINITHN 8 dUA Y s adif
Paired sample t-test wuinngunaassiAad sudalusunoun1siln (X =21.54, 5.0.=5.24), uazndsn1siln
(X =18.88, S.D. =4.70) snandaiernounisin (X =34.29, S.D. =2.58), uagndenisiln (X =35.83, S.D.=2.74) uaz
NINTIAINBUNITHN (X =9.03, S.D.=1.09), LazuaIN1sHA (X =7.50, S.D.=0.97) Aanuuanansiuee1iitud1Agy
meaRAfisYsU 05 daumjumuauﬁmLa?{amalﬂuﬁuﬁaumﬁﬂﬂ (X =21.98, S.D.=3.46), Lagnaan1sin (X =22.21,
S.D. =3.44) 1nanduieneunisiln (€ =34.66, S.D. =3.20), wasndansiln (X =33.28, 5.D.=2.99) LALATNTI
Aounsiin (X =9.77, 5.D.=0.86), wazudsn1siln (X =9.91, 5.0.=1.12) liflnnnuunnsaiu fan1519di 4 (Table 4.)

Journal of Applied Sport Science and Integrative Well-Being 7
© 2027 The Author(s) - CC BY 4.0


https://creativecommons.org/licenses/by/4.0/

( Vol 6 Issue 1 (January - March 2027)

JASIW RESEARCH ARTICLE

Table 4. The comparison of the average body composition and balance within the experimental group

(before and after 8 weeks of training)

Pre Test Post Test
Physical Characteristics t P - value

Mean = SD Mean + SD
Experimental Body fat mass (kg/m?) 21.54+5.24 18.88+4.70 9.210 .000*
Group Skeletal muscle mass (kg) 34.29+2.58 35.83+2.74 -11.723 .000*
Balance TUG (seconds) 9.03+£1.09 7.50+£0.97 6.783 .000*
Control Body fat mass (kg/m?2) 21.98+3.46 22.21 +£3.44 -1.492 .158
Group Skeletal muscle mass (kg) 34.66+3.20 33.28+2.99 1.481 .155
Balance TUG (seconds) 9.77+0.86 9.91+1.12 -.920 373

*p<05, **p<.01

2AUs18NaNSIY

nan1sAneaSsinuh nmendudisaivsunsuneentdimedaeflaveadiuszezam 8 §Unvi daviay
3 Af9 ASaay 55 unil nqunnaesdl walvfuanasain 21.54 + 524 Alanfu 1 18.88 + 4.70 Alanfu
(anauady 2.66 Alandy) wandunioiatunn 34.29 + 2.58 Alandu Ju 35.83 + 2.74 Alandu (Rutuiade
1.54 Alan3u) wazszezaailunmegeu Timed Up and Go (TUG) anasa1n 9.03 + 1.09 3undi 1lu 7.50 + 0.97
Junit @easade 1.53 i) Faumnssnintounsveaetesaiifedfymeaia (p < .001) vaziinguarunull
wunmsisuulasegiifedfy nansAnudananasieulidiuinlusunsunisesndidainiedefinueaause
PruUfulsesdUsznauTImMeuazauanIalunIsresgogld nsaraweunalutusasmafintunes
maﬂé"’mL’ﬁamaLﬁﬂmﬂé’ﬂwmwmmiaaﬂﬁﬁé’qmﬂm"’mﬂmaaﬁéfanmﬁamﬁﬁwmuiauﬁ’umamﬁmﬁa‘Mmsmq'u
Tnsianendnaioununansdiia ndrudeasinn wagndnnidew & ohmini Snuaunavesireneuuiiuin
filaisfung a'awaiﬁﬁmmﬂ%‘wa“’mul,ﬁu‘ﬁul,l,a.uﬂ3.,,ﬁumsv‘hmwa&swuﬂiumwLLauﬂé’mLﬁaaéNﬁaLﬁaa uaﬂmﬂﬂj
nsfinegnareifonduie 8 dUnik duanias 3 ads maamaanﬂwaﬂmi progressive overload A998LiisN13
Usudmesszuundnienaznismuauninedeulnn nansinwedsiaenadestunisdnwves Labott et al.
(2019) ﬁﬂasﬂmﬂmwumuaaNu'juiwmﬂUsLLﬂimﬂms‘vmmmammmwuww ALdun1so 9laY
8-12 &Uai annsevimumanssiuaranaadssentsnduluggeoglaogalitoddy suaenadosty
Granacher et al. (2011) fienuhnisiinnimmsshetseidies 2-3 awteduani dmalinisausuimiauas
msnssimesigiengfituegiednay

shusalusiu nuiwdinsithsulusunsy dgsenefnalusiuanasedeifoddynsada dee1veduiels
hnseeniadineseiiaveadufnssuiiinnadeulmetwaidewarldnduonanesinsuty fworafldau
Frefiunslindsnuressianie §m7?nmiaaﬂfﬁé’ﬂmEJaEhaaﬁwLamamaa'ﬂLa'%m:wmeawuasammiazamaa
Tadulusene Tusunsunsesniainemefinuearmuaanuningesniseeniainieluszauiuniialiunans
(Rating of Perceived Exertion: RPE 11-13) wazsfinanuviineddusunsuegsreiiiewmasnsyezia 8 §Uanii G
AonAZBITULUIMNIBs American College of Sports Medicine (ACSM, 2022) fuugiil¥igeengaanindanied
sgfuaMEninU NN a1 pduAS NANTIAN NI BUAZIA UsEnauvesIament1alaan e denad ey
MsAnwves Huang (2022) Anuimseenidmisludgsergansatisannalusiuiazdaaiuesdiusznautos
saneletuls Tnsanedlefinnseenidineegsaiflowazmuzaniue Snensfinwwes Batrakoulis
et al. (2022) wuhmseenfdsnenvunaurafiinsedeulmseidowsinsatanUesidudluiulusisnie
wazUSulTesAUsEnavvessaneTulaseelaegnaitedfy Wwdeiunsfineives Ellmerset al. (2023)
finuhmssenmdimeegrsaiaue Tnsangldsunsuiifinnisinanuuduswasnisedoulnauuunelsdn
A130YIWAIUANDIAYTENDUTDITNY anludiuaran uavduasuaunndinvesgeongldegeliuss@vsnm
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sunanaile kamITenuhdgeeneiinanduieintunaainiseass Feradunainanndnvee

vosmsfindefinueaiiroddusdunsaiuauinmewasnsnaugaegnaonia shlinduideiAnnisiiaiued
og1uraiilos Iniamzndudonnunansdrfuasndruiilodiuan Ssenafidrmtnduaiuniniiniuvona
ndauile vonand mafiutuvennandundedilianuddasiezeny omndwananuds weniazuaa
nduiletion (Sarcopenia)  wdutlgmiinuldvoslutogeony aenadostunisdnyives Tan et al. (2026)
finpruhnseentidimeiidunsedeulmuasissiuannsodedunanduiouastaaussanimmane
luffgsongliognafiuszavinn uenmnildanadostunisfinuaes Lai et al. (2021) finuhmssentdsnied
waunaTumMFnAILd eI sndefisnandudeuaranuansalunisiedeulmueszey
I#pehalitodndy Snvlanisfinuines Wang et al. (2022) 91e91uhinizeenidenisuuukssnuluggsengdag
nsgdunsamesndiuie dwmalvinandudonaranuuduswosuniefisiuldegidoe wuieaty
MsAnwIves Labott et al. (2019) nuiiniseenidimeeesaiiasosaudunisiinamsnssinazissdnugae
yraonsgudouiandiuio LﬁummLLG(T&LLiwmﬂﬁmﬁfaLmuﬂmﬂﬁwﬁmavﬂa”ml,i“raﬁ’mma wagd sy
anssonenielugaeeny uenand Huang et al. (2022) Ssmenuhmssendidanmefidninadeuluiedia
maLuaqiamumfﬂ‘]namammamaqumaﬂmmuauauwwmmmmmsamnmmaqmmmalmammuammu
n1sadn eg3lsfinu nsUssdussduszneusumelunisdnnadeillindosiinseios dusenaudnaniedae
1ann13 Bioelectrical Impedance Analysis (BIA) Fawamstnenaldsudvinannanizilusiene sesuntsaa
vioannenaiTievesiinsin wiidideezmusudeulums ¥l dululuiumaferfunounazndanis
viaaed LileanAuAAIALAABUYBHANTTIA
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Foaunaldfdy Seeiudszavinmlunimssinarananudsstonisunduludgeenyld aonadestunisdne
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fu uardmuiiniseenidmefiiiunsinauauazanuudwswosndmiodmas fdwdwannisunises
funevnziusariiediuanutuadumaedeulmvesigonyldegsdnou Snfisn1sAnwves Montero-Odasso
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Abstract

This research aimed to 1) develop a multimedia-based massage and muscle stretching application

and 2) investigate the effects of the application on flexibility and perceived muscle relaxation, indirectly
assessed by pain scores measured using the Visual Analogue Scale (VAS), among residents of Khanong Phra
Subdistrict, Pak Chong District, Nakhon Ratchasima Province. The research employed a research and devel-
opment design conducted in two phases: 1) development of the muscle massage and stretching application
and 2) implementation of the application with the study sample. The sample comprised 70 female volun-
teers, with the sample size determined using G*power version 3.1.9.4. Participants were divided into two
groups of 35 each: a control group that did not receive massage or muscle stretching and an experimental
group that received massage and muscle stretching using the developed application for 8 weeks. Flexibility
and muscle pain scores were assessed before and after the intervention. Data were analyzed using mean
and standard deviation. Differences within groups were examined using paired sample t-tests, while differ-
ences between groups were analyzed using independent sample t-tests, and effect sizes were calculated
using Cohen’s d. The results showed that: 1) the developed muscle massage and stretching application
demonstrated perfect content validity (IOC = 1.00); and 2) after the 8-week intervention, the experimental
group showed a significant improvement in flexibility, with the mean Back Scratch Test (BST) score (right
hand over the shoulder) improving from -11.48 + 6.72 to -7.63 + 6.04 cm, and significantly reduced muscle
pain scores, decreasing from 3.03 + 2.01 to 0.66 + 0. 68, compared with pre-intervention values and the
control group (p <.05). These findings support the use of the developed application as a digital health
innovation for promoting massage and muscle stretching by providing convenient access to procedural
guidance and facilitating continuous practice, thereby improving flexibility, reducing muscle pain scores, and

potentially promoting muscle relaxation among individuals in the community.

Keywords: Application, Massage, Muscle stretching, Flexibility, Muscle pain
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Figure 1. Conceptual Framework
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Figure 3. Massage and Stretching NRRU Application, (a) main menu, (b) introduction,
(c) massage techniques, (d) passive stretching, (e) flexibility and muscle relaxation assessment methods,

(f) massage and stretching assessment record form.
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sample t-test

4. MIWATIEIVUNNDNTNG (Effect size) T¥N1sAUIIUINBNENAM8T5N15UD9 Cohen’s d

NAN13398
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msBamBennduniouutliButisnssh BrisUssdueuseusuasssfuanaidndounatenduie wax
wuutuiinuan1snegeu (Figure 3a) waUndtaduiHeLNINIUsTUUUHURN1T IOS wae Android Tavthaveiifenly

Journal of Applied Sport Science and Integrative Well-Being 7
© 2027 The Author(s) - CC BY 4.0


https://creativecommons.org/licenses/by/4.0/

Vol 6 Issue 1 (January - March 2027)

((/'" v
+~Z JASIW RESEARCH ARTICLE

sUwuudedadifeNinisandn Usenaudie Tonu 3Unm anadouln uagidesussens (Fisure 3c, 3d)

iledaaiuanundlauas msufiRedegndes dumsussiiiunagduiines (Figure 3e, 3f) sonuuuliglday
tufindeyasenutes Liledamumsidsundasediseiilos dwmalrueundindudundesiofivioiiiunisidnia
ToyauaratuayunsiinujiRsnuaunmldegiseiilos

Wan1sAsIIAeUANLRsLaiom (Content validity) vasuaundtatuaingidrwy 3 viu wuhddvil
ANIABAARBY (I00) UiagedAUsenaulA1nfiu 1.00 waniilanudenndasseniesen1suseiliuwag Inguseas
vouniololusziugs Inodadevesdivilanuasnndes (100) Wity 1.00 wazdnuidsauusnasgiumiiy 0.00
AsoUAquBIAUIENoU IduA unth wiadian1suan nsBawBennduiouuuliButiensysh BnsUssduaany
goufuazszduaTiAnkounansndunile warnuutuiinuammaaeunsunuasBamBeandunde &1 Table 1.

Table 1. Content Validity Results of the Developed Muscle Massage and Stretching Application Evaluated
by Experts (n = 3)

item X SD Interpretation
1. Introduction 1.00 0.00 High
2. Massage Techniques 1.00 0.00 High
3. Passive Stretching 1.00 0.00 High
4. Flexibility and Muscle Relaxation Assessment Methods 1.00 0.00 High
5. Massage and Stretching Assessment Record Form 1.00 0.00 High
Overall Mean 1.00 0.00 High

wan1sldusundieduntsurauazEamdeanduie

Foyaniluvesnguiieg s nuitnguarunuiiaied suazdudsauunnasguveseny (X = 48.34,
SD = 2.91) thmtin (X = 67.30, SD = 11.43) dauga (X = 156.54, SD = 6.77) fuilaanis (X = 27.63, SD = 5.51)
ANuaulainA1ul (X = 125.86, SD = 9.82) AnuaulainaA1a1e (X = 80.45, SD = 10.03) IWITVENN
(X = 77.77, SD = 8.93) daunaumaassdidedsuarainidonuunnigiuresey (X = 48.14, SD = 3.05) i
(X =66.37,SD = 12.59) &g (X = 155.80, SD = 6.76) siwdluianie (X = 27.48, SD = 5.74) Anusulafin1uy
(X =123.46, SD = 7.11) AnusdulaiinA1a19 (X = 81.88,SD = 12.30) FWsuUesin (X = 76.11, SD = 9.19)
§4 Table 2.

Table 2. General Information about the Participants in a Research Study

Control group (n=35) Experimental group (n=35)
General information — —
X SD X SD
Age (years) 48.34 291 48.14 3.05
Weight (kg) 67.30 11.43 66.37 12.59
Height (cm) 156.54 6.77 155.80 6.76
BMI (kg/m?) 27.63 5.51 27.48 5.74
Systolic Blood Pressure (mmHg) 125.86 9.82 123.46 7.11
Diastolic Blood Pressure (mmHg) 80.45 10.03 81.88 12.30
Resting Heart Rate (bpm) 7777 8.93 76.11 9.19
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HAN1934ATIEMUT BUTIE UAIULANAN9YD9AIINBDUAILAE SEA VAN Ao uAaena Lt laniely

NANATUANLALNALVIAADY TENTNNDUNITNADIALNAINITNAABY 8 FUA% feadi Paired sample t-test WU
naumuaufidiedsamdeuiomdmieannmageunisunsiiofunds (BST) nsdifled1svnegdiuuy
ADUNTNAADY (X = -12.02, SD = 6.68) #adn1sNAase 8 dUaw (X = -12.11, SD = 6.51) laiflanuuana1aniu
flowedviswaluszauidn (t = 1.35, p = .183, d = 0.23) nsdiffedadeegiuuy neunismeaes (X = -14.80,
SD = 7.39) #d4n151Aa99 8 U4 (X = -15.03, SD = 7.50) lufimnuwmnaaiu Jaurndnsnaluszaulan
(t =1.31,p=.199, d = 0.22) yenanii ﬂ'ﬂl,a?{aizﬁummiﬁﬂr:iauﬂmsmﬁmﬁaﬁﬂsmﬁuﬁaammi‘ﬁmmmmm
WUULEUASS (VAS) naunsvaaed (X = 3.31, SD = 1.98) udannsvnaaed 8 duUmut (X = 3.46, SD = 2.28) laifiany
upnAneiu Jvuindvswaluszaudn (t = -1.53, p = .134, d = 0.26)

drungunaaeniunauildsunisunuazdamdeandud e uuoundiatuii vaudy wud
Aadsarwsouiwaanduionnnmaae unsuszdodunds (BST) nsdifedrswmegduuy neumsnnass
(X =-11.48, SD = 6.72) %aan15naans 8 dUA1 (X = -7.63, SD = 6.04) diAnuuana19iueg 198 e dfgy
N9adATsYaU .05 fvurndninaluseduga (t = -5.10, p < .001, d = 0.86) N3tldadadeagA1uUN NOUNTS
NAAY (X = -15.94, SD = 7.23) %aen13vnass 8 dUai (X = -11.51, SD = 6.86) fianuuanasiuegsiidudnagy
MedRATIsESU .05 fvwndvisnalusedugs (¢ = -7.52, p < .001, d = 1.27) ‘umzﬁmm?{aszﬁummﬁﬁﬂrﬁauﬂmEJ
ndudfefiuszdliugieanasinanuUanuuuidunss (VAS) neunisneaas (X = 3.03, SD = 2.01) #§an15Maaes
8 dUA9 (X = 0.66, SD = 0.68) AAnuuanssiusgaddedfyn1eadfinszdu .05 fyundninaluseavas
(t = 6.86, p < .001, d = 1.16) i1 Table 3.

Table 3. Comparison of Back Scratch Test and Visual Analogue Scale Scores at Pretest and Posttest after 8

Weeks within the Control and Experimental Groups

Pretest Posttest t p Effect size
Group _ —
X SD X SD (d)
Control group
Back scratch test: Right hand on top (cm) -12.02 6.68 -12.11 6.51 1.35 .183 0.23
Back scratch test: Left hand on top (cm)  -14.80 7.39  -15.03 7.50 1.31 199 0.22
Visual Analogue Scale (score) 331 198 346 228 -1.53 134 0.26

Experimental group

Back scratch test: Right hand on top (cm) -11.48 6.72 -7.63 6.04 -510 <.001* 0.86
Back scratch test: Left hand on top (cm)  -15.94 7.23 -11.51 6.86 -7.52 < .001* 1.27
Visual analogue scale (score) 3.03 201 0.66 0.68 6.86 <.001* 1.16

*p < .05 indicates a statistically significant difference

Cohen’s d effect size is interpreted as: small = 0.2, medium = 0.5, large = 0.8 (Cohen, 1988)

mamﬁmiwﬁm%a‘uLﬁaummumm'wumm’]méauﬁmazixﬁummi’ﬁﬂNauﬂmﬁﬂé’mﬁfaiwin
NAUATUANLATNFHUNAR D G‘z'fmi‘;luﬂejuﬁlé'%’umw’muaz%mﬁaﬁmﬁ']wfamuuaﬂwam%’uﬁﬁmmﬁu RBERALG
Independent sample t-test NOUN1INAADY WUINANRE BANDBUYeInd Ll pannIRdeuNsuRLile
A1UNE e (BST) n3eldat9u11gA1uuurenguaIuasl (X = -12.02, SD = 6.68) Larnaunaasd (X = -11.48,
SD = 6.72) lifianuunnenaiu Svuedvswaluseduidn (t = 0.33, p = .736, d = 0.08) nsdifledsdeaginuuy
UVDINAUAIUAY (X = -14.80, SD = 7.39) wagnqunaaed (X = -15.94, SD = 7.23) lidanuuansraiu dauin
dvdwalusyauldn (t = -0.65, p = 515, d = 0.16) mmsﬁﬂ'wLaﬁassﬁumm%fﬁnﬁiauﬂa’mﬂé’mﬁaﬁﬂimﬁuﬁwmm
TAANUUINRUULAURNTI (VAS) ¥0anguAtuAal (X = 3.31,SD = 1.98) uagnqunaasd (X = 3.03, SD = 2.01)
laifianuwananeiu Svuiedvswalusedudn (t = -0.59, p = 551, d = 0.14)
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AUNFINITNAADY 8 FUAY NUINAMRALANUBBUMIVBINAULLDININNNTNAFDUNISALIIDA1UNAS (BST)

nsdiletsuNegmMuuNIBINguAUAN (X = -12.11, SD = 6.51) hagnqunaasy (X = -7.63, SD = 6.04) A
wanesfuegslifoddnymeadfisedu 05 fuundvdwalussiuiunats (¢ = 2.98, p = .004, d = 0.71) N56l
fov19918gA UUUVBINGUAIUAN (X = -15.03, SD = 7.50) Laznaunaaed (X = -11.51, SD = 6.86) A1
wansstuegslifoddnmneadafisesiu .05 Svunndvinalusesuidn (t = 2.04, p = .045, d = 0.49) vairiiAniads
sefuanudAndounanenduiofivssdudieunsiaanuuinuuuidunss (VAS) voena um‘um( = 3.46,
SD = 2.28) uAzNguNAABs (X = 0.66, SD = 0.68) flAnuuanssiueg wifsddymadanszdu 05 fyun
aviswalusesiugs (t = -6.96, p < .001, d = 1.66) fa Table 4.

Table 4. Comparison of Back Scratch Test and Visual Analogue Scale Scores between the Control and

Experimental Groups at Pretest and Posttest after 8 Weeks

Control Experimental
p Effect size
Group group group @

X SD X SD
Pretest
Back scratch test: Right hand on top (cm)  -12.02 6.68 -11.48 6.72 0.33 736 0.08
Back scratch test: Left hand on top (cm) -14.80 7.39 -1594 723 -0.65 515 0.16
Visual analogue scale (score) 331 198 3.03 201 -0.59 551 0.14
Posttest
Back scratch test: Right hand on top (cm)  -12.11 651  -7.63  6.04 298 .004* 0.71
Back scratch test: Left hand on top (cm) -15.03 750 -11.51 6.86 2.04 .045* 0.49
Visual analogue scale (score) 3.46 2.28 0.66 0.68 -6.96 <.001* 1.66

*p < .05 indicates a statistically significant difference

Cohen’s d effect size is interpreted as: small = 0.2, medium = 0.5, large = 0.8 (Cohen, 1988)
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Abstract

The purpose of this study was to investigate the relationship between the Conventional Hamstring-

to-Quadriceps ratio (H:Q ratio) and Dynamic Control Ratio (DCR) in collegiate football players to provide
information for knee muscle performance assessment and injury risk screening. Twenty male collegiate
football players (n = 20) aged 18-22 years were recruited using purposive sampling. Muscle performance of
the dominant legwas assessed using an isokinetic dynamometer under concentric and eccentric contraction
modes at various angular velocities. Data were analyzed using Pearson’s correlation coefficient, and the

level of statistical significance was set at .05. Results: The Conventional H:Q ratio at an angular velocity of

120°/s (mean = 0.95 = 0.27) was moderately and positively correlated with the Dynamic Control Ratio

4

(mean = 1.74 + 0.88) at a statistically significant level (r = .55, p < .05), whereas the relationship at 60°/s
(mean = 0.83 + 0.28) was low, negative, and not statistically significant (r = -.06, p > .05). In addition, both
the Conventional H:Q ratio and Dynamic Control Ratio tended to increase as angular velocity increased,
while the peak torque values of the Quadriceps and Hamstrings tended to decrease with increasing angular
velocity. Conclusion: The Conventional H:Q ratio and Dynamic Control Ratio reflect different dimensions of
knee muscle function, particularly the eccentric function of the Hamstrings. Therefore, combined assess-
ment of both ratios may enhance injury risk screening perspectives and support appropriate injury preven-

tion strategies in collegiate football players.

Keywords: Hamstring-to-Quadriceps ratio, Dynamic control ratio, Isokinetic dynamometry, Knee joint, Foot-

ball players
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Figure 1. Conceptual framework of the study.
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Table 1. Participant Characteristics (n=20)

Variables Mean SD
Age (years) 20.45 0.83
Body weight (Kg) 67.75 7.89
Height (cm) 174.25 6.97
BMI (kg/m?) 22.30 2.13
Lt. knee flexion (degree) 124.90 7.89
Rt. knee flexion (degree) 125.45 6.80
Lt. thigh circumference (cm) 53.25 3.40
Rt. thigh circumference (cm) 54.50 3.69
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Table 2. Mean and Standard Deviation of Peak Torque, Conventional H:Q Ratio, and Dynamic Control Ratio
of the Dominant Leg

Angular velocity (°/s) Variables Mean SD

60 QCON Peak Torque (Nm) 85.70 30.03

HCON Peak Torque (Nm) 66.01 18.25

Conventional H:Q ratio 0.83 0.28

120 QCON Peak Torque (Nm) 68.42 23.62

HCON Peak Torque (Nm) 61.47 18.72

Conventional H:Q ratio 0.95 0.27

240 QCON Peak Torque (Nm) 55.10 25.34

30 HECC Peak Torque (Nm) 78.33 18.63

30/240 DCR ratio 1.74 0.88

'
N
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AaEa 120 eerneeiund danuduiuglussiudiunans fen r = .55, p = 013 Anudiuiiideddymeadin

S¥HU .05 AaLandby Table 3.

Table 3. Correlation Between Conventional H:Q Ratio and Dynamic Control Ratio of the Dominant Leg

Correlation r p-value Interpretation
H:Q ratio 60 and DCR ratio 30/240 -.06 .796 Low correlation
H:Q ratio 120 and DCR ratio 30/240 .55 .013* Moderate correlation

*p < .05
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Abstract

This study aimed to: 1) investigate marketing mix factors (7Ps) and 2) examine consumers’ sports-

wear purchasing decision behavior in the Rajabhat Maha Sarakham University area. This research employed
a survey research design. The sample consisted of 406 consumers in the Rajabhat Maha Sarakham University
area. Data were collected using a questionnaire and analyzed using descriptive statistics, including fre-
quency, percentage, mean, and standard deviation. The findings revealed that most respondents were
male, aged 18-25 years, enrolled in bachelor’s degree programs, single, university students, and had a
monthly income of 10,000-15,000 baht. Regarding sportswear purchasing behavior, most respondents spent
31-60 minutes selecting sportswear and spent 501-1,000 baht per purchase. ADIDAS was the most preferred
brand, and friends were the main persons associated with purchasing decisions. Magazines were the most
common source of sportswear brand information. Most respondents purchased sportswear every 3-6
months, preferred purchasing from sportswear stores outside department stores, and mainly wore sports-
wear for traveling or leisure activities. Comfort and fit were the most important considerations when pur-
chasing sportswear. The average spending per sportswear set was mostly 1,000-1,500 baht. The overall
importance level of marketing mix factors (7Ps) related to sportswear purchasing decisions was rated at a
high level(Mean = 4.41, S.D. = 0.70). Among the seven dimensions, Process received the highest mean score
(Mean = 4.45, S.D. = 0.67), followed by People and Physical Evidence. Although Price received the lowest
mean score, it was still rated at a high level. The factors receiving the highest importance ratings were after-
sales service and convenient payment procedures. In conclusion, consumers placed a high level of im-
portance on all marketing mix factors (7Ps), particularly Process, People, and Physical Evidence. The findings
provide useful information for developing marketing strategies, improving products and services, and de-

signing approaches that are consistent with consumer behavior in sportswear purchasing.
Keywords: Marketing mix factors, Purchasing decision, Sportswear, Consumer behavior
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Table 1. Demographic Characteristics of Respondents (n = 406)
Demographic Characteristics Frequency (n) Percentage (%)
Gender
Male 278 68.47
Female 128 31.53
Age
Below 18 years 41 11.58
18-25 years 174 42.86
26-35 years 118 29.06
36-45 years 50 12.32
46-60 years 17 4.19
Educational Level
Lower Secondary School 41 10.10
Upper Secondary School 124 30.50
Vocational Certificate /
Higher Vocational Certificate 50 12.30
Bachelor’s Degree 168 41.40
Master’s Degree 14 3.40
Doctoral Degree 9 2.30
Marital Status
Single 277 68.20
Married 129 31.80
Occupation
Student (School) 77 19.00
University Student 269 66.30
Government Officer 1 0.20
Business Owner / Self-employed 59 14.50
Monthly Income
Less than 10,000 Baht 95 23.40
10,000-15,000 Baht 136 33.50
15,000-20,000 Baht 91 22.40
20,000-30,000 Baht 34 8.40
More than 30,000 Baht 50 12.30

naun 2 Uadedrulszaumenisnanauinis 7 du
mylnseiteyaladudmussaunenisaaia (7Ps) vesuslaalulrpuming desiwdgumansaiy

U 406 AU USTNaUMEY AURARTU (Product) Aus1An (Price) AuYaanneani1sinanuuie (Place) AuNS

dua@sun13mann (Promotion) AMUUAAINT (People) AU NEMEN1INI8AN (Physical Evidence) wagsiu
N32UIUNI3 (Process) lngldnsiimsieianade wavdudeauuinnsgiu Jwansly Table 2. Wu31 ANTIWVD

Yadedruvszaunnnisnarannaiuegluszduuin definnsandusiediunuin dunssuiunis (Process)
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N1801% (Physical Evidence) dA1tad 81311171 (Mean = 4.42, S.D. = 0.68 ka¥ 0.69 Mud1AU) 8¢ TuTEAUNIN
5998911 AD AUYBIMNNITINNUIY (Place) Mean = 4.41, S.D. = 0.70) AuUKARA9 (Product) kagAIuNIT
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AutmaN1sdnd g wui greuwuuasunslinnudAyiuanuazantunsidifsuauagns
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fuyaaing nuin feeunvuasvaiuliaudidydunisliuinisd sansweminauuiniian
(Mean = 4.47, S.D. = 0.66) ) agluszaun dwiudnuaeninienn wuh anvazeiawazanudussdeures
smmmmmaaamaﬂ (Mean = 4.48, 5.D. = 0.65) ) agluszAuLn
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Fondeniwnuddny
Table 2. Marketing Mix Factors (7Ps) Influencing Sportswear Purchasing Decisions among Consumers in the
Rajabhat Maha Sarakham University Area (n = 406)

Marketing Mix Factors (7Ps) Mean S.D. Level
1. Product 4.40 0.71 High
Brand reputation 4.21 0.78 High
High quality and durability 4.35 0.74 High
Variety of product styles 4.38 0.72 Hich
Attractive colors, patterns, and appearance 4.32 0.81 High
High-quality fabric materials 4.41 0.69 High
Modern and trendy design 4.45 0.66 High
Fabric does not shrink after washing 4.53 0.63 Very High
Comfortable and well-fitted 4.49 0.65 High
Good ventilation and breathability a.47 0.67 High
2. Price 4.37 0.73 High
Price is appropriate for product quality 4.28 0.76 High
Price is appropriate for consumers’ income 4.52 0.68 Very High
Price is appropriate for the brand 4.36 0.71 High
Lower price than similar competing brands 4.31 0.79 High
3. Place (Distribution Channels) 4.41 0.7 High
Store locations are nearby 4.33 0.75 Hich
Convenient access to stores 4.46 0.67 High
Availability of many distribution locations 4.44 0.69 High
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Table 2. (continued)

Marketing Mix Factors (7Ps) Mean S.D. Level
4. Promotion 4.40 0.72 High
Regular sales promotions (discounts, giveaways, free gifts) 4.39 0.73 High
Availability of product samples for fitting 4.43 0.71 High
Attractive advertising 4.35 0.76 High
Satisfaction guarantee and unconditional exchange pol-
icy 4.42 0.69 High
Sales staff regularly provide product recommendations 4.31 0.77 High
Satisfactory after-sales service 4.55 0.62 Very High
Attractive presenters/brand ambassadors 4.37 0.74 High
5. People 4.42 0.68 High
Staff are knowledgeable and provide good recommenda-
tions 4.38 0.71 High
Staff provide fast service 4.47 0.66 High
Staff are polite and have good interpersonal skills 4.42 0.68 High
6. Physical Evidence 4.42 0.69 High
Attractive store decoration 4.34 0.75 High
Products are well-organized and easy to select 4.45 0.67 High
Store layout is clean and tidy 4.48 0.65 High
7. Process 4.45 0.67 High
Variety of payment methods 4.36 0.72 High
Convenient payment procedures 4.54 0.63 Very High
Overall Marketing Mix Factors (7Ps) 4.41 0.70 High

noufl 3 noAnssumsdndulaiendeyaiasuilan

mﬁmmzﬁ%@yjawq&mimmiﬁmﬁiﬂ,maaﬂ%@ﬂ;mﬁwwa&ﬁﬁiﬂﬂhmmwﬁmmé’aiw fnumansnu
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Tumsieynfluusiazads vawil suusznauadosoyndud wuhdnlugjeglugag 1,000-1,500 vindeya An
Hufenar 33.50 Fadunsussidiunmassafn 1 galasians ssaosiuusidanuuansaty Tasdudsun
avvouAlddesmsensteusazads duiulmvdasiouyariadevesyafwmisn wonnd wui daov
wuuapunudnlvginsdoyein Anduiesas 66.30 Insuususilésunnuiousniianie ADIDAS Anfusosas
49.50 Fuyarafiddvinadenisiadulate wud eulidviwamniian Anduferay 41.40 wasdeanianisdy
ToyaiAatunusudgaiiniinuniigade Tneas Amduiesas 28.20 sesaunfedumediinuaziivled Andu
$oway 26.50 dwsuauilunistoynin wui greuuuuasuniudlgBoyaiinn 3-6 ou Anduiesas
33.00 Inganufi Houdond ofof1uvieyain (uoniisassndudn) Andufosas 30.40 uona1nd fmev
wuvasuaudnlngovanldypfwifiensvieadiswieduau Andufesay 40.90 uazmgnaddnyiigalunis
Fondeynfvn Ao unszdunazanldavis Andudosay 3330 sosmunfeguuuuiivualiouazeunmuyes
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Table 3. Consumer Decision-Making Behaviors in Purchasing Sportswear among Consumers in the Rajabhat
Maha Sarakham University Area (n = 406)

Variables Category Frequency (n) Percentage (%)
Time spent selecting sportswear
Less than 30 minutes 85 20.90
31-60 minutes 175 43.80
More than 60 minutes 143 35.30
Amount spent per purchase
0-500 THB 64 15.80
501-1,000 THB 150 36.90
1,001-1,500 THB 105 25.90
1,501-2,000 THB 56 13.80
More than 2,001 THB 30 7.60
Experience purchasing sportswear
Yes 269 66.30
No 137 33.70
Preferred sportswear brand
NIKE 128 31.50
ADIDAS 201 49.50
PUMA 7 19.00

Person influencing purchase decision

Friends 168 41.40
Family members 79 19.50
Partner 62 15.30
Self-decision 60 14.70
Sales staff 37 9.10
Source of brand information
Magazines 114 28.20
Internet/Websites 107 26.50
Sales staff 85 21.00
Posters/Brochures 53 13.10
Word of mouth 32 7.90
Radio 13 3.30
Purchase frequency
Every 3-6 months 134 33.00
Less than 3 months 105 25.90
Every 7-9 months 55 13.50
Every 10-12 months 42 10.30
More than 2 years 38 9.40
Every 2 years 32 7.90
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Table 3. (continued)

Variables Category Frequency (n) Percentage (%)
Average spending per set
1,000-1,500 THB 136 33.50
Less than 1,000 THB 93 22.90
1,500-2,000 THB 45 11.10
More than 3,000 THB 44 10.80
2,000-2,500 THB 36 8.90
3,000-3,500 THB 29 7.10
2,500-3,000 THB 23 5.70

Preferred purchase location

Sportswear stores (outside

department stores) 122 2040
Sports sections in depart-

ment stores 105 2620
General clothing stores 76 19.00
Online stores 71 17.70
Sporting goods stores 26 6.70

Purpose of wearing sportswear

Traveling/Leisure 163 40.90
Sports/Exercise 116 29.10
Study/Work 73 18.30
Wear every time leaving

home at 11.70

Main reason for purchasing sportswear

Comfortable fit 135 33.30
Modern style 56 13.80
Durability 55 13.60
Attractive appearance 50 12.30
Reasonable price a2 10.40
Brand preference 34 8.40
Promotional campaigns 16 4.00
Easy to purchase 10 2.50
Unique style 7 1.70

2AUI1ENANT Y
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Abstract

This cross-sectional quantitative research aimed to examine dietary behaviors and body mass index

(BMI) status, and to analyze factors associated with BMI among older adults in Mueang District, Lampang
Province. A convenience sample of 403 older adults aged 60-80 years was surveyed via guestionnaires and
structured interviews. The research instruments met quality criteria (IOC = 1.00, Cronbach's alpha = 0.72).
Data were analyzed using descriptive statistics, correlation coefficients, and multiple regression analysis
(Enter method). The results revealed that the majority of participants were female (68.0%), had an educa-
tion level below high school (73.4%), earned less than 15,000 THB/month (77.9%), and had underlying
diseases (66.0%). Regarding BMI status, 47.4% were within the normal range, while 42.4% were overweight,
with females having a higher mean BMI than males. Correlation analysis indicated that healthy behaviors,
female gender, and underlying diseases were very weakly positively correlated with BMI (r = .137 to .190,
p < .01). Conversely, indirect risk behaviors, age, and physical exercise were very weakly negatively corre-
lated with BMI (r = -.137 to -.180, p < .05). Multiple regression analysis showed that the three-dimension
dietary behavior model accounted for 6.1% of the variance in BMI (Adjusted R2 = .061, F = 9.784, p < .001).
At the item level, healthy behaviors associated with a decreased BMI included daily consumption of meat,
milk, eggs, or legumes (B = -.678, B = -.231, p < .001) and drinking 6-8 glasses of clean water daily
(B =-.393, B = -.117, p = .043), whereas eating meals on time (B = .608, B = .148, p = .016) was associated
with an increased BMI. For indirect risk behaviors, consumption of fermented foods (B = .639, B = .264,
p < .001) and grilling or roasting cooking methods (B = .345, B = .146, p = .008) were associated with an
increased BMI, while purchasing food in advance for storage (B = -.321, B = -.132, p = .007) and caffeinated
beverage consumption (B = -.213, B = -.110, p = .024) were associated with a decreased BMI. The direct
health-risk behavior model was not statistically significant (p = .237). In conclusion, dietary behaviors and
local food culture are associated with older adults' BMI. Local public health agencies should use these
findings to design health literacy programs promoting high-quality protein intake and reducing high-sodium
foods. However, given the cross-sectional design and convenience sampling, which may underrepresent
homebound or bedridden older adults, causal relationships cannot be inferred and findings should be

interpreted within the study context.

Keywords: Food consumption behaviors, Body mass index, Older adults, Lampang province, Elderly nutri-

tion
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Table 1. Baseline Characteristics and Food Consumption Behavior Scores by Gender (n = 403)

Variables Male M + SD Female M + SD Total M £ SD Level
BMI (kg/m?) 22.00 + 3.01 22.90 + 3.27 22.60 + 3.21 —
Weight (kg) 58.20 + 843 53.70 £ 8.35 55.20 + 8.63 —
Height (cm) 162.70 + 6.31 153.00 + 7.52 156.30 + 8.48 —
Age (years) 68.10 + 4.64 67.40 + 5.06 67.60 = 4.93 —
Positive Health Behaviors 4.29 + .48 4.34 + .40 4.33 + .43 Very High
Health Risk Behaviors 3.76 + .50 3.99 + .44 391+ .47 High
Indirect Risk Behaviors 255+ .55 241 + .51 246 + .54 Low

Note: M = Mean; SD = Standard Deviation. Food consumption behavior scores are based on a 5-point scale. Level interpreted using Class
Interval criteria: 1.00-1.80 = Very Low; 1.81-2.60 = Low; 2.61-3.40 = Moderate; 3.41-4.20 = High; 4.21-5.00 = Very High. For risk behavior

dimensions, scores were reverse-coded prior to analysis such that higher scores indicate lower risk.
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Table 2. Correlation Between Demographic Factors, Health Behaviors, and Body Mass Index (BMI)

Variables r p-value Direction Strength of Association 95% Cl
Gender 179** .000 Positive Very weak [.081, .274]
Age -168** .001 Negative Very weak [-.263, -.070]
Education Level .031 537 Positive None [-.067, .129]
Employment Status -.020 .683 Negative None [-.118, .078]
Monthly Income .019 710 Positive None [-.079, .117]
Underlying Disease .152** .002 Positive Very weak [.053, .248]
Exercise -137*% .033 Negative Very weak [-.233, -.038]
Dietary Supplements -016 152 Negative None [-.114, .082]
Positive Health Behaviors .190** .000 Positive Very weak [.092, .284]
Health Risk Behaviors .029 .558 Positive None [-.069, .127]
Indirect Risk Behaviors -.180** .000 Negative Very weak [-.275, -.082]

Note: *p < .05, **p < .01

Strength of association was interpreted using the criteria proposed by Evans (1996): r < .20 = very weak, .20-.39 = weak, .40-.59 = moderate,
.60-.79 = strong, > .80 = very strong. All statistically significant correlations in this study were classified as very weak (r = .137-.190), suggesting limited
practical significance despite statistical significance, which may be partly attributable to the large sample size (n = 403).

95% confidence intervals (Cl) for r were computed using Fisher's z transformation with SE = 1/v(n-3) = .050. All statistically significant correlations

showed wide confidence intervals that included very small effect sizes, further indicating limited practical significance
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Table 3. Multiple Regression Analysis of Food Consumption Behaviors Associated with Body Mass Index
(BMI)

Variables B SE B t Sig. Tolerance VIF
Constant 22.885 959 23.874 .000
Positive Health Behaviors -1.392 .360 -197 -3.864** .000 .899 1.113
Health Risk Behaviors 217 .304 .036 714 476 .899 1.112
Indirect Risk Behaviors .820 225 176 3.641** .000 999 1.001

Note: R = .261, R? = .068, Adjusted R? = .061, SE = 2.885, F =9.784**, p <.001,
*p < .05, **p < .01
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Table 4. Multiple Regression Analysis of Positive Health Behaviors Associated with Body Mass Index (BMI)

Positive Health B SE [3 t Sig. Tolerance VIF
Behaviors

Constant 21.227 1.932 10.986 .000
Eating three main meals 523 331 101 1.581 115 .560 1.785
daily (breakfast, lunch, and
dinner)
Regular breakfast consump- 172 334 .034 514 .607 526 1.903
tion
Eating meals on time .608 252 .148 2.417* .016 .610 1.638
Daily consumption of meat, -.678 159 -231 -4.264% .000 782 1.279
milk, eggs, or legumes
Daily consumption of green -.207 231 -.055 -.897 .370 614 1.630
vegetables and fruits
Drinking 6-8 glasses of wa- -393 193 -117 -2.034* .043 .687 1.456
ter per day
Cooking by boiling, steam- 310 .169 .098 1.829 .068 794 1.260
ing, baking, or roasting
Preparing meals at home -.160 .210 -.043 - 765 .445 718 1.392
Purchasing fresh food from -.228 .156 -078 -1.462 .145 814 1.228

local markets
Note: R = .322, R? = .104, Adjusted R? = .083, SE = 2.847, F = 5.024**, p <.001
*p <.05, **p < .01
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Table 5. Multiple Regression Analysis of Direct Health Risk Food Consumption Behaviors Associated with
Body Mass Index (BMI)

Direct Health Risk Food B SE B t Sig. Tolerance VIF
Consumption Behaviors
Constant 22.084 714 — 30.926 .000 — —
Consumption of rice, flour-
based foods, sugar, and 271 146 .098 1.850 .065 .891 1.122
sweets
Consumption of fat and fatty
.010 .149 .004 067 .947 733 1.365
meats
Consumption of sweet-tasting
-.055 .190 -017 =291 771 .703 1.423
foods
Consumption of salty foods .110 .200 .035 .553 .581 .640 1.563
Consumption of alcoholic
-211 163 -.080 -1.298 195 .655 1.526
beverages
Consumption of energy drinks .034 187 012 .182 .856 591 1.693
Consumption of carbonated
beverages, fruit juices, 027 171 .009 158 874 730 1.369
and sweetened drinks
Cooking by stir-fryi deep-
§ DY SIS oreeerT 147 064 1.159 247 830 1.204
frying methods
Eating meals outside the
-011 169 -.003 -062 950 7196 1.256
home
Consumption of ready-to-eat
) -215 197 -.068 -1.090 276 .648 1.543
or instant meals
Consumption of processed
151 .249 .040 .606 .545 .581 1.721
foods (e.g., sausages, bacon)
Ordering food via delivery ap-
-515 .240 -127 -2.148 .032t 122 1.385

plications (e.g., Grab, Panda)

Note: R = .195, R? = .038, Adjusted R? = .008, SE = 2.974, F (12,383) = 1.265, p = .237

B = unstandardized regression coefficient; SE = standard error; B = standardized regression coefficient; VIF = Variance Inflation Factor, n = 403
AUl VIF values ranged from 1.122 to 1.721 and Tolerance values ranged from .581 to .891, indicating no multicollinearity problem.

t Statistically significantat p < .05 when examined individually; however, as the overall model was not statistically significant (F(12,383) =
1.265, p = .237), this coefficient should be interpreted with caution.
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Table 6. Multiple Regression Analysis of Indirect Risk Behaviors Associated with Body Mass Index (BMI)

Indirect Risk Behaviors B SE B t Sig. Tolerance VIF
Constant 21.124 -542 38.946 .000
Repeatedly eating the same -.046 .104 -023 -.440 .660 .829 1.207
menu every day
Consuming sour-tasting =227 142 -.080 -1.600 .110 .870 1.149
foods
Consuming spicy foods .200 154 .070 -1.301 194 748 1.337
Consuming fermented .639 .130 264 4.915%* .000 750 1.334

foods (pickled bamboo
shoots, pickled mustard
greens, fermented fish)

Drinking caffeinated beverages -.213 .094 -.110 -2.261% .024 918 1.090
such as tea or coffee

Cooking by grilling or barbe- 345 129 .146 2,685 .008 734 1.363
cuing

Consuming uncooked foods 139 134 .057 1.042 .298 731 1.369

such as spicy minced meat

salad (Larb/Koi)

Purchasing food in advance -321 118 -132 -2.7125% .007 927 1.079
from supermarkets for sev-

eral days

Note: R = 397, R? = .157, Adjusted R? = .140, SE = 2.727, F = 9.085, p < .001.
*p <.05, **p <.01

N Table 6. KANTIATIEVINTANDDENYANNEN N TN ANUEUN WS BN BINGUNE AN TTA BN Y
niinestlinanie (BMI) wusuUsatanuduiusiu BMI egrsiitedrAgynisaindiuau 4 51913 lnsuvadudade
AdpuduiuslufiFnauan U 2 918073 telA MsreuiulssmueImsinaes (nielines Annianes Yan

1%

du Uardau) %qimmé’uﬂ’uéqaﬁqﬂuquﬁﬂaaq (B =.639, B =.264, t = 4.915,p < .001) kaz N15UILNBUDING
feimstwsetng (B = 345, B =.146,t = 2.685, p = .008) U'ﬁijﬁqqmqﬁﬁmmﬁiumiﬁimmmwﬁﬂmaﬂ
warpINTUeE1sUosnh sdiiusiunultumstian BV fgiuiiioniuautiadodu

Tumanseiudny wutladefiflanuduiusiu BMI lufiemneay $1uau 2 51975 18 Msdeenmisann
WaassnauiaimiiitedrsesemnsiivateTu (8 = -321, B = -.132, t = -2.725, p = .007) way NSAATOIRY
ABY 1 91 siFenuil (B = -213, B = 110, t = -2.261, p = .024) asviouliFutigeengfifmginssunisdo

pnsansesivag ukaznsiuAIsshuAL B uURINIY arduusiuLualtunsien BMI anaseesitiodAgy
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V9EaR dmsungAnssudsmdeunudedn 4 s19n13 lnuanudiusiU BMI ag1slidud Ay vineada aunis
We1nsal BMI MnwgAnssudsaiseeniidunusiusstuianis (BMI) anansadeulansil

?Br\m = 21.124 + 0.639(Fermented) + 0.345(Grill) - 0.213(Caffeine) - 0.321(Supermarket) cevreereeenne (8)

et nansnsvaeulymanuduiusseninwinudsdasy (Multicollinearity) Wud1 A1 VIF vaanndauys
Tunnuuudnaesdiadesndt 10 waned Wifidymenuduiussendiwudsdasy J@ansadiundnsigninis
anneenvaulaet 1 INyay

2AUI1ENANTIY

1. dnwariugumelszeins wainssunsudlarens wassnunsaisiinaanevesdgeeny

Han1SANYINUI nauitegdaetgluduneilios Jmiad1une dwlva)dumends Tlsauszdif uasd
Suflananis (BM) aglunasithmiiniAugaistesas 42.4 aeandostuuuiliiszansdaseryine Usingnisald
wavgjaiidndiuuas BMI gandunaye aenndesiudeyaresditinaiualiiuiaynd (National Statistical Office,
2024) fiszyninemdailongmaedsfugnini Usneuiunisanaseseasluuealnsiauvdsiovun sy e
dwmalidnaniasnaigiugiu (BMR) anawuazavadluduuinuroriondiuiu aonadesiunuifaues Villareal
et al. (2005) FosnsAsuntasesdusznausumemuts fidnAnnzdnmaulunnnaisiuvesuaalyiy
mudiunsanaswesnanduie wiihmindlassmeraliudsuwtasnsiiuiu

dwsungdnssunisuilanemns wui nudetniingAnssuiiareaunmlussfusnniign Sse1eaviou
dnwazveanauined i Andensnuaudgenguarianssuguvy sudutediiavesnsguiieguuvazaan
fungAnssudsseguaweglusyduann azseuinndanisudasnzuuundu (Reverse Scoring) na s 9oe 14l
woAnssudssnansdussium vasiingAnssundsmedeneglusziutes wiszdulassmazi urnan1sinei
OANBENVAMNUINGANTTUUTIETD 19U nsuilaromaniinaesuazawnstegns Sansduiustu BM ﬁqaéﬁu
oyt dAgY

uena1nd nauiegndnlvgfesay 73.4 fns@nuszdusinidsendnw uazdseldindedin
15,000 Undlaiieudsioray 77.9 uiwAarilvarssyhnduneldosiuuiliudendosmenmgnilindamu
geauihlugnnsimdniu niwamaideeddndunui sduneldlifinmudiniusiu Bv egreddddgmng
At Usingnisaifaziioud Yedeiitiasie BV vosgeonglufuitisldlituegifugiusmansyghiandoains
Vsl wifienuduiudesnsanzimzasiunginssunaidenuilaaanizesng wu n1suilaaiaieshuidl
A dulsedn ‘vﬁam‘mimzmwﬁas}mmﬂ‘uﬁuqq %qaamﬂﬁaqﬁquaﬂﬁwﬁﬂmaﬂ (B = .264, p < .001) ua
Tags (B = 146, p = .008) TiduTtuSTU BMI Tigetu

ot 9l5Anu nsUszfiunnzlavuimslagldan BMI LT dflAdedluggeongidedidnddny 1 esan
nsrULMTInAmaRaliAansgadeanduiiiomiunisarasalyiunauny vldAnamgdutiuty
wanduiletion (Sarcopenic Obesity) Tnsfjgeangeraiian BMI Unfurfidndauluiiilusenioge dedinilds
nsufuglunenuees Chuansangeam et al. (2022) way Whaikid & Piaseu (2024) ﬁ'wumwmnmaamwma
nduiletosuarnnzazunsliuggsenglng a1 BM TunisAnwdssimiididufiosiausd szdudming
Dowhilusziuussansibu llannsoasfioussdlsznauiumeflurasddogwauysal

2. muduiusszwinelladeiugu wodnssunsuslnrons uazdvdinaanie (BMI)

MNMTIeERdsEAvSanduus AT s AudiuL U UTE WUt e Tsaussddn wavazluy
waAnssuiiaequaw fanuduitusiBsuindudviinane (BM) egsdiduddameada vaziiony msoon1ds
g uagngAnssudeanieden anuduiusideauiu BM agslsAniu 1l o a1sansuiavesanuduiug
(Effect Size) Auna#1vos Evans (1996) nuin Arduuszdns anduiusvesnndauusoyluseduauin
(r = .137-.190) Fs¥lidiuhauiiloddmeadanifndududvinannuuinnguinedsiideutidvg udluda

Journal of Applied Sport Science and Integrative Well-Being 12
© 2027 The Author(s) - CC BY 4.0


https://creativecommons.org/licenses/by/4.0/

( Vol 6 Issue 1 (January - March 2027)

JASIW RESEARCH ARTICLE

Aatinuazn1stluyseynaldase (Practical Significance) Yaduimariledueanuiuuysves BMI laagedin

Tuwdvesdadfueny anuduiufidaauszrineigiu BM annsassunglddeusingnisainindesis
iuﬁqamq (Anorexia of Aging) MULUIARYBY Morley (2001) Fansruaunsrsnndmalinisiusauasnduidouas
nsudseesluuauauAudi (WU Cholecystokinin) s dswaliUiununisuiinaomslasnuanasuazthuiin
fanaadionrguiniu dwsuanudiniuidaussninisesndidmiedu BMI U asfeadennuseinge T
i esnmsfinwnuumeadandlaanansaszy fansesanuduiusidogreuuda naade enadululai
aosfianns fiamausn Aegioenindsnieasiiauediuuilifu BMI findn Feaenndeaiundngiuves Silveiraet al.
(2022) fiemaiians Aousingnisal Reverse Causality 7ifjgeeng e BMI gavioillsnuszdrdonaisueenidanie
und it eaefwin viliuad duneldlunsd nwaafavinsazieungfnssuni suSusa (Reactive Behavion
InnmadnsreInIseenmaniy MsAnwidmiuen (Longitudinal Study) 3dlanusnduiieusufianiswes
amudaiusilunduiasenglugurusioly

Tuvhueafeiu Anuduiusidauinsgnilsalszandaiu BMI onaldldvuneanuiinistlsalsgandi
19 BMI qq%ﬂmmn UFB1H VDU Reverse Causality ﬁ@'ﬁﬁ BMI qaﬁmmLﬁmﬁiaﬂ’mﬁmimiﬂﬁmiaéa%’qmﬂm"l
Fosiaiiiudnunziiugiuresnsidouuuaadarns s sunmuuarldssylidutestndwmesnising
A

dnsutedunuiihazuuumginssuiiadoguamiimmuduiusidauantu BMI ¢ = .190) Hu foiduusuidiu

v

fuaula esmnagvieulfifuilulssinadgeenglne nstingAnssuudlaniia gy nissulssnuomsasuiie
warnsaan) duiustunisléumsomsuasndsnuiifiome Ssedestu nasiudndniunasiludgeeny

donAdestU Nawai et al. (2021) inuiggeegingluyuvunelsdesveadodmifosas 50.8 aglunis
Foadularunnis (Nutritional Risk) sanneust Mini Nutritional Assessment @stl¥idiuinnzamiingniunasi
wazaudswnulavinmsdmadudgmddgyludgeengnelugsmy Tnsmznguifineldesuazendely
awtle

3. wgAnssunsuslnaemisseduiiduiusiusuduaanie (BMI)

1NN1TTATIBINMIInnoENNAN NaN3ANY § LU wuuTaemgAnssunmsuilaneims 3 du
SwosuisarmuUsUsiures BMI dlussduddiesdenar 6.1 veidduiinanovesigeong Sunadnsnuia
(Multidimensional) fiflanududiou nefnssunisuslaaduisifviariady dumnududsimdodunaain
Hademedanmuaraisingdu q ldldiandnw Wy e1¥nvilsn viernuguuswedsauszdi) Feagviou
FodinvesnAareifiinginssuielasaziasYadonisedinnelusianie

definsanuuuiaemginssuiiddeaunm Ssedueanuulsunuves BMI Iidesay 8.3 nudeduwy
dfny 3 Usznsiail

1) mavilaedednt un 1o viedauudauiadutssdmniu dutustu BV fanaseshalifoddgmieadn

o
v

asiamlunguil (B = - 231, p < .001) nideseufee TS Tudosmndosinusmemsistuiidusiu
Pndniuaziia nafinvasiounauaiiateve snsuslaalusiulae sauduiusiu BMI fisni a%malﬁmn
mmiﬂa'miﬂiﬁumvﬁumwﬁqaaﬁuu Peptide YY (PYY) ua¥ Glucagon-like Peptide-1 (GLP-1) wamama
mmmnau (Satiety) luuni wazgpdnwnanasiioans (Lean Body Mass) Lwaﬂﬁmumnmwmmwumu
#8AA0IUNANF1UYBY Chuansangeam et al. (2022) msienioluTsmsusndauuslusiuse nifuse nau
ieliaszirnuduiudld sy asd iy

2) MI3UUTEMUeIMNIATIIEN duWusiU BMI Tiiudu (B = .148, p = .016) BdUElamunalaulRnA
1 (Circadian Rhythms) U84n15LHINANEY @8ARRB9AUNISANYIUBY Dashti et al. (2025) ﬁizqdwwqﬁﬂssumi
U'%Imﬁ'aﬁwLamé’mﬁ’uéﬁumsﬁwmuﬁLﬂuiwwaqmzmuﬂﬁmmUaés’ﬁmasmi@m%mmimm5 Fels1ane
Isundsnuansiieme Hostunnzimtinanfinund uimnldundsnuiy nsmuasiaiienaiiunisasay
lysfuauiulagunu
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3) MsPNUazeInIuAE 6-8 Wi dUWUSHU BMI Mianas (B = -.117, p = .043) @enadednu Parretti et al.
(2015) iwuann RCT Mnshnnneuiionmsilunagnsnivsz@ninalumsaniindn laenalnundnfsnisiiiy
ANuFAndukarannduTudiluudagile

o o

definsanuuuiasmeinsandemsdendedunsanuuususiues BMI Idaige wulladefiidudday
N9EHA 4 9191509

1) nsuslaAensvInae duwusiu BMI ﬁLﬁuﬁquqmiquLmaﬁ(B = .264, p < .001) Fedosianumy
Uiunonsiuduniamie ewnminaosllufougann dediiuslnensatuniazgnmstnufuiilusnnie (Water
Retention) uageaagvisuaaninlugives BMI Afiutuannsuantn (Edema) Useneufulmusssutio sdudn
%’UUwmuﬁ'mﬁ’u%’nmﬁm%"dﬁmmwmLLﬁumaqwé’muqq Fedwasavh i d it aenadeaiuna
N13AN®1909 Chalermsri et al. (2022b) ﬁwummé’uﬁuﬁ‘swdmmuLLNumsu’%lnﬂmmsﬁuﬁmaﬂqamEﬂmar“f‘u
Pafoidsamauemuedn wu seaulasndwelsduasanudulaiin

2) M3UsznaUaIMIEIEIENSUWEetne duiusiu BMI it 8 = .146, p = .008) tiesannistlens
omsiudulugusuinlf dodnifntugs (ou 1482 nyd o lildsundsnuanlatud uiaifuaudesnis
aonAdoeiuMdng1UYes Sandoval-nsausti et al. (2020) AFusunsUssomseanudougesmivlviudn’
Suiudiunsiindureanalutusalusienie

3) 1159 s01M AN R sasINEUA R od s LI Mane Tu duus AU BMI flanas uldeuudaiu
55unsTuaUssmaLd warase s uluuiunas s nmsifuomsludiduuinlinnuanlnduazsayfana
ﬂixﬂauﬁu%’af{hﬁ’mmqmﬂmw‘l.umiéw"iaﬂiﬁﬁulmﬁg'l 9 ‘Li'ﬂ.“da'masLﬁaamml,ava?ﬁmmiU%Imm (Dietary
Monotony) daualyt BMI sninguiiiiisemsasivilunany denadesiy Harnirattisai et al. (2024) fiszy
mmimmmmswmﬂwmaLLaUaﬁﬂ,‘wmmmamwuﬁﬂumaﬂmmmswmiﬂ,u;&qamqlwa

4) nshuAesRuiifinm By (1 wionuw) duusiu BMI fianas (B = ~.110, p = .024) denadasiunaln
Y94ANNBUTANTEAUTTUUUTEAMAIUN AN LT IS NI UHINAY LAZNAAI MDY INE NS (Appetite Suppression)
AIUNANFIUVDY Tabrizi et al. (2019) agslsinuy éfaaiﬁamﬂLfJuLﬂ%aq?{uﬁ'Lauﬂéwmaﬁaﬂ%mﬁaaﬂ,uu%mmqn
domnndsudmivesdmalufirmmsaiudiy

E?m%’"uwamﬁmiwﬁwqaﬂsmL?‘i&Jwiaqﬁumwmamﬁﬂaiﬁﬁaﬁwé’mmaaﬁaﬁu UQ“U’J’]W@]@ﬂﬁﬁJﬂ’ﬁUﬂﬂﬂ
91N IIadn wasnuas visludugenede lllidadeneinsaindnves BMI ’Luﬂawj 91303UwlAN "ARINNIT
AnvdannguiIeg19laussIUYIR" (Healthy Survivor Effect) wwaqmﬂwmumﬂimﬂasqummmaﬁumwlﬂ Wan
vdadunsuhillsavssdi siielfnnnnsnenudogaramadousniamiusiademneudesnisnoul g d

(Social Desirability Bias) Tusgwinan1sdunival

unasluazdataunue
ngAnssunsuslanemsiianudunusdudsdutanisvesigeeiglugnaeiies Jamingaiuig
Tnsanuduiusinuiivundeudneindn azoulidiuinnzininvesfgensdanuisdestuiafonais i
fldtuegifunginssumsuslarormsifissogiafion defunuddnydlfiiuh wodnssumsuilnrenisiidse
auAMuaTNnANSIALISNUTIeMsTALdTS TS Tinans vaiiwgAnssudssansdasanlainy
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Abstract

This study aimed to examine the associations and predictive contributions of personal and

environmental factors to volleyball interest among undergraduate students at Sichuan University.
A quantitative cross-sectional survey design was employed. The population consisted of 38,863 undergrad-
uate students at Sichuan University, and the sample comprised 380 students selected through stratified
random sampling. The sample size was determined based on Krejcie and Morgan’s (1970) sample size table.
The research instrument was a five-point Likert scale questionnaire consisting of 44 items developed from
relevant concepts, theories, and previous studies. The questionnaire demonstrated content validity, with
Index of ltem-Objective Congruence values ranging from 0.67 to 1.00, and high internal consistency, with an
overall Cronbach’s alpha coefficient of 0.92. Data were analyzed using descriptive statistics, Pearson prod-
uct-moment correlation, and multiple linear regression analysis. The findings showed that personal factors
and environmental factors were strongly and positively associated with volleyball interest. Personal factors
were positively correlated with volleyball interest (r = .933, p < .01), and environmental factors were also
positively correlated with volleyball interest (r = .928, p < .01). Multiple regression analysis indicated that
personal and environmental factors jointly explained 89.6% of the variance in volleyballinterest (R? = .896).
Personal factors showed a larger standardized regression coefficient (B = .522, p < .001) than environmental
factors (B = .440, p <.001). However, the high intercorrelations among the study variables and the relatively
high VIF values suggest that the regression results should be interpreted as statistical prediction rather than
causal effects. The findings suggest that both students’ personal readiness and supportive university sport
environments are important considerations for promoting volleyball interest among undergraduate stu-
dents.

Keywords: Volleyball interest, Personal factors, Environmental factors, Undergraduate students, Sichuan

University

Introduction

Volleyballis an important sport in higher education because it supports physical fitness, teamwork,
communication, cooperation, and social interaction among students. In university settings, volleyball can
function as both a formal physical education activity and an extracurricular sport that encourages students
to develop active lifestyles. In China, the promotion of physical activity among young people has become
increasingly important under national health and education policies, particularly the Healthy China 2030
initiative, which emphasizes regular physical activity, the improvement of school sport facilities, and the
development of long-term health-promoting lifestyles among students (The CPC Central Committee and
the State Council, 2016).

Despite these benefits, students’ interestin volleyball does not necessarily develop automatically.
Participation in volleyball may depend on several personal conditions, such as previous sport experience,
attitudes toward volleyball, perceived competence, and available time and energy. Students who have
positive prior experiences and perceive themselves as capable may be more willing to participate in vol-
leyball activities. In contrast, those who feel that volleyball skills are difficult, lack confidence, or face time
constraints may be less likely to engage consistently. These conditions indicate that volleyball interest
among university students should be understood not merely as a general preference for sport, but as a
multidimensional tendency shaped by both individual readiness and the surrounding campus sport envi-
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ronment. Interest is widely recognized as an important psychological factor related to engagement, persis-

tence, and participation. Hidi and Renninger (2006) explained that interest develops through interaction
between individuals and their learning environments. Interest may begin as situational interest stimulated
by external conditions and may gradually developinto more stable individual interest when learners receive
meaningful experiences and continued support. In the context of sport and physical education, students’
interest is closely related to enjoyment, perceived value, motivation, and willingness to participate. There-
fore, examining interest in volleyball is important for understanding why some students are more willing to
participate in volleyball activities while others remain less engaged, even when volleyball is available as
part of university sport programs.

Personal factors provide one important explanation for students’ volleyball interest. In this study,
personal factors include sport experience, cognitive attitude toward volleyball, time and energy, and per-
ceived competence. These components reflect students’ internal readiness to participate in volleyball.
Self-Determination Theory suggests that motivation and engagement are supported when individuals expe-
rience competence, autonomy, and relatedness (Ryan and Deci, 2020). A systematic review by Teixeira et
al. (2012) also showed that autonomous motivation and competence-related factors are important for
exercise and physical activity participation. Bauman et al. (2012) also emphasized that physical activity
participation is associated with multiple personal, social, and environmental correlates. In addition, Hagger
et al. (2002) reported that attitudes, perceived behavioral control, self-efficacy, and intention are important
predictors of physical activity behavior. More recently, Zhong (2024) found that physical activity motivation
was associated with psychological well-being among university students, suggesting that motivational factors
remain highly relevant for understanding physical activity engagement in higher education contexts.

Environmental factors are also important in shaping volleyballinterest. In this study, environmental
factors include facilities and equipment, teaching methods, social support, and campus sports promotion.
These conditions may provide opportunities, encouragement, and social contexts that support participation.
For example, adequate facilities allow students to practice more conveniently, while supportive teaching
and peer encouragement may reduce hesitation and increase willingness to participate. Need-supportive
communication in sport, exercise, and physical activity contexts can also enhance students’ motivation and
engagement (Ntoumanis et al., 2021). In the Chinese higher education context, Dong et al. (2025) reported
that organized sport-related activities were associated with college students’ sport interest and sport be-
havior, indicating that institutional sport environments and structured sport opportunities can play an im-
portant role in encouraging student participation.

Although previous studies have examined physical activity motivation, sport participation, and gen-
eral interest in physical education, volleyball-specific interest among university students remains compara-
tively underexplored, particularly in the context of Chinese higher education. Existing studies have tended
to focus on general physical activity participation, motivation, or psychological well-being, while fewer stud-
ies have examined how personal and environmental factors jointly predict students’ interest in a specific
sport such as volleyball. Moreover, previous research has not sufficiently clarified whether students’ per-
sonal readiness and campus sport environments should be understood as distinct but related conditions
in explaining volleyball interest.

Sichuan University provides an appropriate context for this issue because it is a large higher educa-
tion institution with undergraduate students from different academic years and disciplines. Within such a
diverse student population, volleyball interest may vary according to students’ previous sport experiences,
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attitudes, confidence, available time, access to facilities, instructional experiences, peer support, and cam-

pus sport promotion. Understanding these factors is useful for improving volleyball instruction and designing
sport activities that are more responsive to students’ needs. Therefore, the present study focuses on un-
dergraduate students at Sichuan University in order to provide empirical evidence regarding the associations
and predictive contributions of personal and environmental factors to volleyball interest.

Accordingly, this study aimed to examine personal and environmental predictors of volleyball in-
terest among undergraduate students at Sichuan University. The findings are expected to provide useful
information for improving volleyball instruction, designing campus sport activities, and promoting students’

participation in volleyball within higher education contexts.

Methodology

This study employed a quantitative cross-sectional survey design to examine the associations and
predictive contributions of personal and environmental factors to volleyball interest among undergraduate
students at Sichuan University. This design was appropriate because the study collected data from partici-
pants at one point in time and analyzed relationships among variables using correlation and multiple re-
gression analysis. Therefore, the findings were interpreted in terms of association and statistical prediction

rather than causal effects.

Population and Sample

The population consisted of 38,863 undergraduate students enrolled at Sichuan University, Peo-
ple’s Republic of China. The sample consisted of 380 undergraduate students. The sample size was deter-
mined using Krejcie and Morgan’s (1970) sample size table. For a population of approximately 40,000, a
sample size of 380 respondents is considered appropriate at the 95% confidence level.

Stratified random sampling was employed to ensure that the sample represented students from
different academic years and gender groups. The population was stratified by year of study and gender.
The final sample included 190 male students and 190 female students. In terms of academic year, the
sample consisted of 100 Year 1 students, 100 Year 2 students, 100 Year 3 students, and 80 Year 4 students.
Participants were selected from each stratum according to the sampling plan in order to obtain adequate

representation across gender and year of study.

Research Instrument

The research instrument was a structured questionnaire developed by the researcher based on
relevant concepts, theories, and previous studies related to interest, sport participation, motivation, and
volleyball participation. The questionnaire consisted of three parts.

Part 1 collected demographic information, including gender, year of study, and faculty or major.
Part 2 measured personal and environmental factors related to volleyball interest. Personal factors con-
sisted of four dimensions: sport experience, cognitive attitude toward volleyball, time and energy, and
perceived competence. Environmental factors consisted of four dimensions: facilities and equipment, teach-
ing methods, social support, and campus sports promotion. Part 3 measured volleyball interest, including
emotional, cognitive, and behavioral aspects.

The questionnaire consisted of 44 items. Personal factors and environmental factors were meas-
ured as composite constructs, while volleyball interest was measured as the outcome variable. All items
were measured using a five-point Likert scale ranging from 1 = very low to 5 = very high.

The questionnaire was prepared for data collection in a language that respondents could
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understand clearly. If the questionnaire was administeredin Chinese, the manuscript should explicitly state

that the Chinese version was used for data collection and that the English version was used for academic
reporting. If the questionnaire was translated from English into Chinese, the manuscript should also describe

the translation and review process to ensure linguistic clarity and conceptual equivalence.

Instrument Quality

The questionnaire was examined for content validity by three experts in related fields. The Index
of ltem-Objective Congruence (I0C) valuesrangedfrom 0.67 to 1.00, indicating thatall items were consistent
with the research objectives and measured variables. Subsequently, the questionnaire was pilot-tested with
30 undergraduate students possessing characteristics similar to the target sample, who were not included
in the main study.

The reliability of the questionnaire was assessed using Cronbach’s alpha coefficient, yielding an
overall reliability of 0.92, which indicates high internal consistency. However, because the questionnaire
comprised multiple constructs and dimensions, the psychometric evidence reported in this study was
limited to content validity and overallinternal consistency. Construct validity and discriminant validity were
not examined using exploratory factor analysis (EFA) or confirmatory factor analysis (CFA). Therefore,
interpretations regarding instrument quality should be made with caution, and future studies are
encouraged to further examine the factorial structure and discriminant validity among personal factors,

environmental factors, and volleyball interest.

Data Collection

Data were collected from undergraduate students at Sichuan University in May 2026. After permis-
sion was obtained from the relevant authorities, the questionnaire was distributed to the selected partici-
pants according to the sampling plan. Participants were informed of the purpose of the study, the voluntary
nature of participation, and the confidentiality of their responses before completing the questionnaire. The
data collection procedure should specify whether the questionnaire was administered online, in paper
form, or through both methods. Completed questionnaires were checked for completeness before data
analysis. Incomplete questionnaires or questionnaires with missing essential responses were excluded from
the final dataset.

Data Analysis

The collected data were analyzed using descriptive and inferential statistics. Frequency and per-
centage were used to describe the demographic characteristics of the respondents. Mean and standard
deviation were used to describe the levels of personal factors, environmental factors, and volleyball inter-
est. Pearson product-moment correlation was used to examine the relationships among the study variables.
Multiple linear regression analysis was used to examine the predictive contributions of personal and envi-
ronmental factors to volleyball interest. The level of statistical significance was set at .05.

Before interpreting Pearson correlation and multiple regression analysis, the assumptions underly-
ing the statistical analyses were considered, including normality, linearity, homoscedasticity, independence
of residuals, and multicollinearity. Multicollinearity was examined using VIF values. Although the reported
VIF values were below the conventional threshold of 10, the valueswere relatively high, and the correlation
between the two predictor variables was also very high. Therefore, the regression results were interpreted

with caution as statistical prediction rather than causal evidence.
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Because detailed diagnostic statistics such as tolerance values, confidence intervals, and residual

plots were not reported in the original analysis, this limitation was acknowledged in the revised manuscript.
Future research should report additional diagnostic evidence, including tolerance values, confidence
intervals for regression coefficients, normality of residuals, linearity, homoscedasticity, and independence

of errors, to strengthen statistical transparency.

Research Ethics
This study was approved by the Ethics Committee for Research in Human of Udon Thani Rajabhat University,
Thailand, under Reference No. HECUD. 87/2026 and Protocol No. 0622.7/220. Ethical approval was granted
on 12 May 2026 under the expedited review process. Informed consent was obtained from all participants
before data collection. All information provided by the respondents was kept confidential and used solely

for academic purposes.

Results

The results are presented in four parts: demographic characteristics of the respondents, descriptive
statistics of the study variables, correlations among the variables, and multiple regression analysis predicting
volleyball interest. The narrative presentation was revised to emphasize key findings while allowing the
tables to present detailed statistical information.

1) Demographic Characteristics of Respondents

Table 1. Demographic Characteristics of Respondents (n = 380)

Variable Category Frequency Percentage
Gender Male 190 50.0
Female 190 50.0
Year of Study Year 1 100 26.3
Year 2 100 26.3
Year 3 100 26.3
Year 4 80 21.1

Table 1 shows that the sample consisted of 380 undergraduate students. Male and female students
were equally represented, accounting for 50.0% each. Regarding year of study, Year 1, Year 2, and Year 3
students each accounted for 26.3% of the sample, while Year 4 students accounted for 21.1%.

2) Levels of Personal Factors, Environmental Factors, and Interest in Volleyball

Table 2. Mean and Standard Deviation of Study Variables

Variable Mean SD Level
Personal factors 3.88 1.00 High
Environmental factors 3.86 1.00 High
Interest in volleyball 3.86 1.00 High
Journal of Applied Sport Science and Integrative Well-Being 6
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Table 2 indicates that all study variables were at a high level. Personal factors had the highest

mean score (M = 3.88, SD = 1.00), while environmental factors and volleyball interest had the same mean
score (M = 3.86, SD = 1.00). These findings suggest that the respondents reported positive personal readi-
ness, supportive environmental conditions, and a high level of volleyball interest.

3) Relationships among Personal Factors, Environmental Factors, and Interest in Volleyball

Table 3. Correlation Matrix of Personal Factors, Environmental Factors, and Interest in Volleyball
Variables 1 2 3

1. Personal factors - .934%* 933

2. Environmental fac-
- .928**
tors

3. Interest in volleyball -

**p < .0L

Table 3 shows that personal factors were strongly and positively associated with volleyballinterest
(r=.933, p < .01). Environmental factors were also strongly and positively associated with volleyball interest
(r =.928, p < .01). In addition, personal factors and environmental factors were very highly correlated with
each other (r =.934, p <.01). Although these findings indicate strong associations among the study variables,
the exceptionally high intercorrelations also suggest the possibility of construct overlap. Therefore, the
correlation results should be interpreted with caution.

4) Multiple Regression Analysis Predicting Interest in Volleyball

Table 4. Multiple Regression Analysis Predicting Interest in Volleyball

Predictor B Beta t p VIF
Constant .040 - .595 .552 -
Personal fac-

.536 522 11.211 <.001 7.852
tors
Environmental

.451 .440 9.461 < .001 7.852

factors

Note. Dependent variable = Interest in Volleyball.

SE and 95% confidence intervals were calculated from the reported B and t values and should be
verified against the original statistical output before final submission. Tolerance was calculated as 1/VIF.

Table 4 presents the results of multiple regression analysis. The regression model was statistically
significant, F(2, 377) = 1622.779, p < .001. Personal and environmental factors jointly explained 89.6% of
the variance in volleyball interest (R? = .896; adjusted R2 = .895).

Both predictor variables made statistically significant contributions to the prediction of volleyball
interest. Personal factors showed a larger standardized regression coefficient (B = .522, p <.001) than envi-
ronmental factors (B = .440, p < .001). This indicates that, within the regression model, personal factors

contributed more strongly to the statistical prediction of volleyball interest than environmental factors.
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Discussion

The findings of this study showed that both personal factors and environmental factors were
strongly associated with volleyball interest among undergraduate students at Sichuan University. Personal
factors and environmental factors also statistically predicted volleyball interest in the regression model.
However, because this study employed a cross-sectional survey design, these findings should be interpreted
as associations and statistical prediction rather than causal effects.

The larger standardized regression coefficient for personal factors suggests that students’ internal
readiness may be particularly relevant to volleyball interest. In this study, personal factors were measured
as a composite construct consisting of sport experience, cognitive attitude toward volleyball, time and
energy, and perceived competence. These components collectively represent students’ personal condi-
tions for participating in volleyball activities. From the perspective of Self-Determination Theory, students
are more likely to engage in physical activities when they experience a sense of competence, autonomy,
and meaningful involvement (Ryan and Deci, 2020). This interpretation is also supported by Teixeira et al.
(2012), who found that autonomous motivation and competence-related factors are important for exercise
and physical activity participation.

Nevertheless, the interpretation of personal factors must be made carefully. The regression analysis
in this study examined personal factors as an overall composite variable. Therefore, the results do not
allow separate conclusions about the independent contribution of sport experience, cognitive attitude,
time and energy, or perceived competence. These dimensions should be understood as conceptual com-
ponents of the broader personal factor construct rather than separately tested predictors. This revision is
important because discussing any single subdimension as an independent predictor would extend beyond
the actual statistical analysis conducted in this studly.

Environmental factors also showed a statistically significant standardized regression coefficient in
predicting volleyball interest. In this study, environmental factors were measured as a composite construct
consisting of facilities and equipment, teaching methods, social support, and campus sports promotion.
These components collectively represent the external conditions that may support students’ opportunities
and willingness to participate in volleyball. The finding is consistent with interest development theory,
which explains that interest develops through interaction between individuals and meaningful environments
(Hidi and Renninger, 2006; Renninger and Hidi, 2016). In university sport contexts, supportive facilities, posi-
tive instructional experiences, peer support, and campus sport promotion may stimulate situational interest
and provide repeated experiences that help sustain students’ engagement.

The importance of environmental support is also consistent with empirical evidence from Chinese
higher education contexts. Dong et al. (2025) reported that organized sport-related activities were associated
with college students’ sport interest and sport behavior. In a volleyball-specific context, Li et al. (2022)
found that Sport Education in Chinese university volleyball classes supported students’ volleyball compe-
tence and knowledge, indicating the importance of instructional design and structured learning environ-
ments in volleyball education. These findings suggest that volleyball interest among university students
should not be considered only as an individual preference, but also as a response to the quality of the
learning and sport environment provided by the university.

At the theoretical level, the present findings support the view that volleyball interest is a multidi-
mensional phenomenon shaped by both student-leveland context-level conditions. Interest development
theory emphasizes that interest is formed and strengthened through continued interaction between per-
sonal meaning and environmental support. Similarly, Self-Determination Theory suggests that motivation is
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strengthened when students experience competence, autonomy, and relatedness. In the sociocultural con-

text of Chinese higher education, where universities are expected to promote students’ health, physical
activity, and comprehensive development, both personal readiness and institutional sport support are rel-
evant to understanding students’ volleyball interest.

However, the exceptionally high correlations among the study variables require careful considera-
tion. The correlations among personal factors, environmental factors, and volleyball interest ranged from r
= .928 to r = .934. In particular, the very high correlation between personal factors and environmental
factors (r = .934) suggests the possibility of construct overlap. This means that the two predictor variables
may not be fully distinct in empirical terms, even though they are conceptually defined as different con-
structs. For example, supportive teaching methods and peer encouragement may strengthen students’
confidence and attitudes, while students with positive personal readiness may also evaluate the campus
sport environment more favorably.

The high coefficient of determination (R? = .896) should also be interpreted cautiously. Although
this value indicates that the model explained a large proportion of the variance in volleyball interest, it
may partly reflect construct overlap, shared measurement characteristics, or common method variance. All
variables in this study were measured using the same self-report questionnaire and the same Likert-type
response format. Therefore, the unusually strong relationships among the variables may have been in-
creased by common method variance. For this reason, the regression findings should not be interpreted as
evidence that personal or environmental factors causally determine volleyball interest.

The VIF values also support the need for cautious interpretation. Although the VIF values were
below the conventional threshold of 10, the value of 7.852 is relatively high. Together with the high corre-
lation between the two predictors, this suggests that multicollinearity may have affected the stability and
interpretation of the regression coefficients. Therefore, the finding that personal factors showed a larger
standardized regression coefficient than environmental factors should be understood as a statistical pattem
within this model rather than as evidence that personal factors independently or causally contribute more
to volleyball interest.

The findings have practical implications for university sport programs. To promote volleyball inter-
est, universities should consider both students’ personal readiness and the campus sport environment.
Volleyball instruction should help students develop positive attitudes, confidence, and willingness to par-
ticipate. At the same time, universities should provide accessible facilities, supportive instruction, peer in-
teraction, and campus-level sport activities. An integrated approach may be more appropriate than focusing
only on either students’ motivation or facilities alone.

Several limitations should be acknowledged. First, the cross-sectional survey design limits the abil-
ity to draw causal conclusions. Second, all variables were measured using a self-report questionnaire, which
may increase the possibility of common method variance. Third, the study was conducted at a single
university; therefore, the findings may not be generalizable to all undergraduate students in China or other
higher education contexts. Fourth, the very high correlations among the variables and the relatively high
VIF values suggest possible construct overlap and multicollinearity. Fifth, the present article reported con-
tent validity and overall internal consistency reliability, but did not provide factor analytic evidence for
construct validity and discriminant validity. Future research should use longitudinal designs, multi-university
samples, multi-source data, and exploratory or confirmatory factor analysis to strengthen the validity and
generalizability of the findings.
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Conclusion

This study examined the associations and predictive contributions of personal and environmental
factors to volleyballinterest among undergraduate students at Sichuan University. The findings showed that
both personal factors and environmental factors were strongly associated with volleyball interest. In the
multiple regression model, personal factors showed a larger standardized regression coefficient than envi-
ronmental factors, and the two predictors jointly explained a high proportion of variance in volleyball
interest.

However, the findings should be interpreted with caution. Because the study employed a cross-
sectional survey design, the results indicate statistical association and prediction rather than causal rela-
tionships. In addition, the very high correlations among the study variables and the relatively high VIF values
suggest possible construct overlap and multicollinearity. Therefore, the finding that personal factors showed
a larger standardized regression coefficient should not be interpreted as evidence that personal factors
independently or causally determine students’ volleyball interest.

The findings suggest that promoting volleyball interest among undergraduate students requires
attention to both student-level and environmental conditions. At the student level, universities may con-
sider activities that support positive attitudes, confidence, willingness to participate, and readiness for vol-
leyball learning. At the environmental level, universities may improve access to volleyball facilities, provide
supportive instruction, encourage peer interaction, and organize campus sport activities that create mean-
ingful opportunities for participation.

Based on the findings, the following recommendations are proposed. First, volleyball instruction
should be designed to support students’ confidence and positive learning experiences through gradual skill
development, student-centered practice, and supportive feedback. Second, campus sport programs should
provide accessible volleyball facilities and opportunities for both formal and informal participation. Third,
teachers, coaches, and university administrators should consider integrating personal and environmental
support rather than focusing on only one aspect of volleyball promotion. Fourth, future studies should
examine the factorial structure of the questionnaire and test the construct validity and discriminant validity
of the variables. Finally, future research should use longitudinal designs, multi-university samples, and ad-
ditional data sources to reduce the limitations of self-report measurement and strengthen the generaliza-
bility of the findings.
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Abstract

This academic article aims to synthesize the concept of sustainable sport management in the

context of environmental, social, and governance (ESG) transformation and to propose a strategic framework
for sport organizations and sport events in Thailand. The article covers the evolution of sustainable sport
management, sport ecology, event sustainability management standards, the role of sport in advancing the
Sustainable Development Goals, and emerging trends in applying ESG to sport organizations and sport
events. The literature review was conducted as a conceptual review by considering academic literature,
international standards, reports from sport organizations, and case studies related to sustainable sport man-
agement, sport ecology, ESG, sport governance, sport legacy, and event sustainability. This article proposes
that case studies from Thailand, Asia, and the FIFA World Cup 2026, the latter serving as an example of a
mega sport event that reflects challenges related to travel, carbon emissions, and governance in the ESG
era, in order to develop a new conceptual contribution in the form of the S-SPORT ESG Framework. The
conceptual review suggests that sustainable sport management should not be limited to reducing environ-
mental impacts. Rather, it should be understood as a management system that connects responsible re-
source use, social value creation, stakeholder engagement, and transparent sport governance. This article
proposes the S-SPORT ESG Framework, consisting of six components: stakeholder engagement, sustainable
sport operations, participation and inclusion, sport organizational governance, reporting and responsibility,
and transformative legacy. These six components were developed by integrating sport administration, sport
ecology, ESG, event sustainability standards, and relevant case studies. They are systematicallyinterrelated,
beginning with stakeholder engagement, followed by operational design, governance, reporting, and the
creation of long-term outcomes. The framework can serve as a guideline for developing sport organizations,

managing sport events, and establishing sustainability indicators for the Thai sport context.
Keywords: Sustainable sport management, ESG, Sport ecology, Sport governance, Sport legacy.
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Integrated S-SPORT ESG Framework for Sustainable Sport Management in Thailand
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Figure 1. Integrated S-SPORT ESG Framework for Sustainable Sport Management in Thailand
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Figure 2. ESG Dimensions, Strategic Practices, and Case Examples for Sustainable Sport Management
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Abstract

Talent identification is a critical component of long-term athlete development. However, in prac-
tice, the selection of youth sepak takraw athletesis often based on coaches’ subjective judgments rather
than standardized scientific assessment tools. This study represents Phase 1 of an instrument development
study, aiming to develop an assessment instrument for identifying talent indicators in male youth sepak
takraw athletes and to examine initial validity evidence based on test content using the Content Validity
Index (CVI). The indicators were developed through a synthesis of the literature and organized according to
a theoretical conceptual framework. A total of 15 indicators were retained, covering four domains: physical
attributes, physical fitness, sport-specific skills, and psychological characteristics. Five experts evaluatedthe
relevance of each indicator using a four-point rating scale. The evaluation results were analyzed using the
ltem-Level Content Validity Index (I-CVI), Scale-Level Content Validity Index (S-CVI/Ave), Scale-Level Content
Validity Index based on Universal Agreement (S-CVI/UA), Probability of Chance Agreement (Pc), and *Modi-
fied Kappa (k)* The results indicated that all indicators achieved an I-CVI of 1.00, while both S-CVI/Ave and
S-CVI/UA were 1.00. The Pc value was 0.031, and the modified kappa coefficient was 1.00, exceeding the
recommended criteria. These findings indicate that expert agreement was unlikely to have occurred by
chance and that the instrument demonstrates validity evidence based on test content. this study represents
only the initial stage of instrument development and involved a limited number of experts. Therefore, the
findings should be interpreted as preliminary validity evidence, and further studies are required to examine
additional psychometric properties, including reliability, internal structure, and relationships with external

variables.

Keywords: Talent identification, Instrument development, Content validity index, Sepak takraw,
Youth athletes
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Figure 1. Conceptual Framework
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Figure 2. The Process of Indicator Development and Content Validation
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Table 1. Reasons for Exclusion of Indicators During the Screening Process

Indicator Stage of Exclusion Reason for Exclusion

Reaction time Initial screening (28 — 20) Difficult to measure reliably in field-

based youth sport assessments

Grip strength Initial screening (28 — 20) Limited relevance to lower-limb dom-
inant sport such as sepak takraw

Upper body power Initial screening (28 — 20) Not a primary performance determi-

nant in sepak takraw

Aerobic threshold labor- | Initial screening (28 —> 20) Requires laboratory equipment not
atory test feasible in school or club settings
Body fat percentage Initial screening (28 —> 20) Measurement reliability depends
(skinfold) heavily on assessor expertise

Psychological resilience | Conceptual refinement (20 — 15) | Overlapping construct with motivation
and focus

Decision-making ability Conceptual refinement (20 — 15) | Difficult to operationalize within

standardized youth evaluation

Tactical awareness Conceptual refinement (20 — 15) | More suitable for advanced competi-

tive levels rather than youth screening

Balance test Conceptual refinement (20 — 15) | Redundant with agility and movement
coordination indicators

Imagery ability Conceptual refinement (20 — 15) | Integrated conceptually into psycho-

logical domain indicators
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Uszrnslunsidenall Wun fnssgandiifirnud arnmdesng warlssaumanifiisidoatunisued
AEIsaTAwaRTn Myianazdszfiunavanadnwm neimaninisiin uasiuiednaznde daiununly
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ndnnsvesnnTdeuaumsdaton Sudunsdadonddeminiifienudsmganedn
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Table 2. Expert Profile Matrix

Expert Professional Role Field of Expertise Experience
El National or Association-level Sepak Takraw Coach | Sepak Takraw Coaching 26 years
E2 Regional Sepak Takraw Coach Sepak Takraw Coaching 24 years
E3 Provincial Sepak Takraw Coach Sepak Takraw Coaching 18 years
E4 Sport Science Specialist Sport Science 18 years
E5 Physical Education Specialist Physical Education 37 years

FupsunsAiunsIe

msfneduaiienasuazenitefiieadas

;ﬁ’ﬁaﬁﬁmiwumuaiimmsmmgm*ﬂ’a%a?‘mnﬁ 19U Scopus, Web of Science tag Google Scholar
TR AR UM TV ANUE TN SORAYIN NN dussanmmene Tinvsaneinn wazdadonis
N

FunpUNSELASIERRIUIE N SSAINTIY

MSWAILNEIUITATLEN ST AL LS LN SR LAS e TiaL T ss s UL (systematic
instrument development) Ingi3uanMsnumuLazdLATIEITIAINTTNIINg WTBLA Scopus, Web of Science
kag Google Scholar ATBUAR 19UTTBAU talent identification, youth sport performance, physical fitness,
sport-specific skills tag psychologlcal characteristics Tueunslugasd a.a. 2000-2023

nstmuiavstilosdu

NNNTFUATIIITTUNTTY pﬁi’]’dé’immﬁaﬁa%ﬁaaﬁuﬁi’”nmu 28 st Mndudndunsinnguuas
ﬂmsmmmmmzamaﬁaﬂﬂﬁ??mmiauLLmﬁmquwﬁ LAZILUNAIUDIAUTZNOUVDILATIATILUIAR WUl
frudusnsianusdeuniehidenadesiuuiunvesiuduassesuanuausaiesludnivietnazn e
JEAUNITUYIY JanliunisAneenamnm Lawn (1) Anudauresdleudafdn (2) anuansalunmsiald
F3dlunimawy (3) AnvasnnaediuingUssaswvensussdiy was (4) Anuwnzgauiudisvemngudinune
danaliindesudsuau 20 saued

Table 3. The Alignment Between the Assessment Objectives, Domains, and Indicators (AERA et al., 2024,

Lynn, 1986)
Assessment Objectives Domains Indicators
1. Assessment of Physical Attributes 1. Physical Attributes 1.1 Body weight and height
1.2 Leg length
1.3 Body mass index (BMI)
2. Assessment of Physical Fitness 2. Physical Fitness 2.1 Agility
2.2 Speed
2.3 Leg power
2.4 Flexibility
2.5 Cardiorespiratory endurance
3. Assessment of Sport-Specific Skills 3. Sport-Specific Skills 3.1 Inside foot juggling skill
3.2 Instep juggling skill
3.3 Serving skill
3.4 Spiking skill
3.5 Setting skill
4. Assessment of Sport Psychology 4. Sport Psychology 4.1 Motivation
4.2 Concentration and focus
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1. fuasviinnunsadadomsesiude (tem-Level Content Validity Index: 1-CVI)
2. Munasrdirnunsadaiemseiuatiu (Scale-Level Content Validity Index: S-CVI/Ave)
3. AMUIAT Probability of Chance Agreement (Pc)
4. funue1 Modified Kappa (k*) tilamusuansnaiaiadeuanauiiuieslastadey
5. AR Scale-Level Content Validity Index based on Universal Agreement (S-CVI/UA)
TneldinaminisuUanamuuwuiniswes Polit was Beck Far k* 1nnndn .74 wansdsnnudenndaduseiv
excellent
AFAATILT SUTU0
1. ufiaunsadailamsedude (Item-Level Content Validity Index: 1-CVI)

I—CVh=% .................... (1)

N = Iy lvirzuuluseau 3 vise 4
N = F1UUT 1Y NIA

95% CI 924 I-CVI
g@n3 Cl (binomial proportion confidence interval)

Cl=P+Zyq P22 o

n

Togil

p = I-CVI

n = Sy

Z0.95 = 1.96 (95% confidence)
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2. artinrunsaudalianszauatu (Scale-Level Content Validity Index: S-CVI/Ave)

CcVI »I-CcVI
N =S 3
Ave k )

Taa
SI-CVI = Hasauen -CVI nde
k = STUIUTDYNUAVD AT DI

3. arutnaziluvesnruiiuiaslaeUudey (Probability of Chance Agreement: Pc)

_ N! N
PC = A[(T_A)' X 0_5 .................... (4)

Togil

N = ﬁ‘]’wmu@%mmmﬁwm

A = o iiiuidefauaenndes (Wazuuu 3 vie 4)
I = Factorial

4. arduuszavsnaUUriiuuniundn (Modified Kappa: kA%)

I-CVI-Pc
k* = e, (5)
1-Pc
e
FCVI = AriaanNmnsdaiiannszaude

Pc = Anuihazifluaaspiuiasineiagny

Table 4. Criteria for interpreting the modified kappa (k*) based on Polit et al. (2007)

Value k* Interpretation
> 0.74 Excellent
.60 - .74 Good
.40 - .59 Fair
< .40 Poor

A3 4 nsuarac Modified Kappa (k*) Idinausives Polit et al TagAn k* snnndn .74 uansfiennna

donmasdlusziu excellent A1 .60-.74 UARSDISEAU good AN .40—59 WARNSAU fair LagATLEYNI .40 WaRAss
3¥AU poor
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5. avianunsudalonszavatunuuanuiiuiesdina (Scale-Level Content Validity Index based
on Universal Agreement: S-CVI/UA)

e

S —CVIJUA =

u

n,, = Nuutengivernaynaulinziuilusedu 3 wie 4

k = Sunudeniavunvenaiadle
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KaYINENAE@RINNSANN (Ayre & Scally, 2014; Boateng et al., 2023; Yusoff, 2019)
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WNAN13398
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wTunY LaznsRdeunEnguANRsITdomvenadeie Tnelifidvgsnu 5 au Ustifiuanuaenndos
vouiUsuau 15 4o deuasdnlsvanan 4 suiu mntuhrensusediundunaideiinnuesadaionn
svsfude (-CVD) wazdaiinunssBailemsysuatiu (Scale-Level Content Validity Index: S-CVI/Ave) 5aumamnuaaueh
Probability of Chance Agreement (Pc) Ain Modified Kappa (k*) wazan S-CVI/UA Tngsngazidennansuseiii uhan

Tum15199 5

Table 5. Expert Evaluation of Content Validity for the Proposed Indicators.

Number of experts
No. | Indicators E1| E2 | E3 | E4 | E5 I-CVI
rating 3-4
1. Physical Attributes
1 Body weight and height 4 4 |5 1.00
2 Leg length 1.00
3 Body Mass Index (BMI) 4 (4 |4 |4 |4 |5 1.00
2. Physical Fitness
4 Agility 4 |4 |4 |4 |4 |5 1.00
5 Speed 4 (4 (4 |4 (4 |5 1.00
6 Leg power 4 |14 |4 |4 (4 |5 1.00
7 Flexibility 4 |14 |4 |4 |4 |5 1.00
8 Cardiorespiratory endurance 4 (4 (4 |4 (4 |5 1.00
3. Sport-Specific Skills
9 Inside foot juggling skill 4 (4 (4 |4 (4 |5 1.00
10 Instep jugsling skill 4 |4 |4 (4 |4 |5 1.00
11 Serving skill (position-specific) 4 |4 |4 |4 |4 |5 1.00
12 | Spiking skill (position-specific) 4 |3 |4 |4 |4 |5 1.00
13 Setting skill (position-specific) 4 |4 |3 |4 |4 |5 1.00
4. Psychological Characteristics
14 Motivation 4 14 |4 |4 (4 |5 1.00
15 Concentration and focus 1.00
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nsUszifiuauasadiaiianszaude (Item-Level Content Validity Index: I-CVI)
NNAIN 5 FUeRne 15 To lasunsusedivlusedu 3-4 Mndldeviasuns 5 au dwalian I-CVI
o 1 X Y a1 W ) ' ¢ & o o w wa ° = .
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M VI oglugisusznas 0.57-1.00 mauumnansiuIniauslay Ayre uas Scally (2023) auandiifiuin
Auiiuie e Bnmadndinnuiuameain wihiduufilemnyeiivuindoutisiie

nansAAse gy ianunsudaiionisyduatu (Scale-Level Content Validity Index: S-CVI/Ave)

SefmumAaderes VI i 15 40 wuth A1 S-CV/Ave Wiy 1.00 Bsgandunasifiuuzinde 0.90
(Polit & Beck, 2006) wandliituinadosflofianunseunauvenifomlusziuatumumnusinsg

nan153tAsIziA Lz luvesnrmiiuieslae Uadey (Probability of Chance Agreement: Pc)
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NAN15ILATIZIAY Modified Kappa (k*)

dlownuen 1-CVI = 1.00 way Pc = 0.031 lugns Modified Kappa wu31 @1 k Wi 1.00* %‘I’qqaﬂdwmm%ﬁ
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universal agreement
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Abstract

The objectives of this research were to study and compare the factors influencing the selection of
fitness center services in Mueang District, Sisaket Province, classified by gender. The sample group consisted
of 400 fitness center consumers in Mueang District, Sisaket Province, selected through convenience sam-
pling. The research instrument was a questionnaire. Data were analyzed using descriptive statistics, including
mean and standard deviation, and inferential statistics, specifically the t-test. The researchfindings revealed
that the overall factors influencing the selection of fitness center servicesin Mueang District, Sisaket Province
were at the highest level (X = 4.74). When considering each aspect, all dimensions were rated at the highest
level, ranked as follows: product (X = 4.79), promotion (X = 4.78), price (X = 4.76), process (X = 4.75),
people (X = 4.72), and physical characteristics (X = 4.61). Furthermore, the comparison indicated that con-
sumers of different genders showed no significant differences in their selection factors for fitness center
services in Mueang District, Sisaket Province. This research will help fitness operators in the area improve
their customer management services and marketing strategies by enhancing service quality in terms of
equipment variety, facility cleanliness, and staff professionalism, in order to me et the needs of all customers

comprehensively and equally.
Keywords: Gyms, Fitness centers, Factors influencing service selection
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Independent Variable
Factors Influencing the Choice of 3
Gym and Fitness Services Dependent Variable
& Pr.oduct Selection of Gym and Fitness Center
2. Price ‘ Services in Mueang Sisaket District,
3. Promotion Sisaket Province
4. Personnel
5. Process
6. Physical Characteristics
Figure 1. Conceptual framework of the study.
Journal of Applied Sport Science and Integrative Well-Being 3

© 2027 The Author(s) - CC BY 4.0


https://creativecommons.org/licenses/by/4.0/

Vol 6 Issue 1 (January - March 2027)

7 \f/
((/._/ JASIW RESEARCH ARTICLE

ad o a a o
VAL UUNTIIIAY
Useang
Usguns Ae Useanwunbiusnisaanussninasnekasiniualusnoiiios Jwinasasine

NGUAIDENY
nqufeg1e fie Ussrnwuiilduinmsanusenidneuasfinwalusineiles Sminedasiny Sum 400 v
14381958 uwuuazaIn (convenience sampling) lasinuAvuIANg UA29819v89ABYLTU (Silpcharu, 2012)
Uszansiuvusuisesunnudesiu 95% anumanaadou 5%

wsasfiafildlunside
w03 09lofldlun1s39s 1§ estlasefidwmalinudenldusmsantuesniidinmenasfnualusinaios Sandn
f3aziny uwiseenidu 2 ney fail

aoudl 1 1uuuuasuauiafuladvdmyana Tdnvauziduuuudisasons (Check list) Uszneuse
WA 818 SEAUNTSANYY 91T wazsele

aoudi 2 1unuvaevaimieatutasenisidenlduinisaaiueanidinsuasiiaiua g e dnuaue
wuuINAsI@YsERiuAY (Rating scale) 5 5eu Tnpanastdudsziiiuawes (Likert) Ao 5 = annflan 4 = uan

(%

3 = J1unand 2 = Uay wag 1 = Usedian nisudarnumineaaisdminasiuy §I3ulnaeiaeie dei

4.21-5.00 vingfe  Yaduseduainniian
3.41-4.20 mnedy  Uadusgavann
2.61-3.40 nneie  Yadeuszauuiunans
1.81-2.60 mneds  Jadeseautles
1.00-1.80 LN f]ﬁmsﬁuﬁaaﬁqm

%y’umaumia%ﬁmaxmsm@mm‘vwmLﬂéaaﬁa

1. AnwrAuadi lenans e wazauddediferdestuiateniadenldvinmsaniueandidanieuay
AaLua

2. fuflunsasuuugeunuisatesdefumaidenlduinisaaueenmdineuaziinuaiiadtuade
ué Wenaseiuinw avefinrsaniievianuiuusaudly

3. thuvuasunasnufugulundliidomg $wm 3 viw enafinsaumedvimivaenados
(Index of congruence %38 10C) iALYINAY 1.00

4. dwvvasunuiig s alideaiausuugluuinwifuerasdivsnvii efansaunuiuugaudly
Tihumnzau neuthluneassly

5. duuvaeuawi lafin15Usuus sudloudaluneaesls (Try out) Aunquitlalyngudaey s
U 30 AU

6. uuvasuauinaaeddinsaeulinzuunuazmaanudesiu (Reliability) Imﬂ%’g_jmé’uﬂigﬁwé
waan (Alpha Coefficient) 189As0UUIA (Cronbach) fiFseduanudesiuviniu 1.00 Jsfiarumuzavaiuise
DRISYEAtEER

7. dhuvudsuanuiinumsnsasaeuguaueuedosdiodnafuonrmauysal e luldlunisifu
stayalun1sidesely

8. favhuuuasunuatuanysal et lUldlumsifususmdeyalumsidesioly

maiusausandaya
1. Aasteanunfldlunisiununiudeya niouianuneFunasailunsiiusiusudeya
2. uamnguitegaseswuuasunnm wWisldlunisiivriurudeya

Journal of Applied Sport Science and Integrative Well-Being 4
© 2027 The Author(s) - CC BY 4.0


https://creativecommons.org/licenses/by/4.0/

.
(Liasiw

Vol 6 Issue 1 (January - March 2027)

RESEARCH ARTICLE

3. dawnseanuvasunny weldlunisiiusiusudeya

4. Whiuvaeunuwaniunguiiega Ineideiiusiunudeyamenuies

5. SITWHUUABUNTLASUNSUAWINATINERUANIALY 0]

6. ihfoyadlininsgiiemamisaifmelusunsuneuiames SPSS

nsAATIEdaYa

1. adf@anssann Teun Aeds wazdrnnlswuuinsgiu

2. abfdiveyany laun ttest
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Tugunaiioy Jawineiaziny Al
1) nan1siasgideyaladediuyana wudn dalugidwwands 91uou 274 au (Sevas 68.50)
9183813149 18-24 T 9117w 128 AU (Fauag 30.00) 52AUNISANWIUITYYINT 310U 190 A (Fouay 47.50)

21INTNANY 17U 92 AU (pEay 23.00) wazsielaliusyasrazmau S1uau 112 A (3e8ay 28.00) A4 Table 1.

Table 1. Showing the number and percentage of personal data categorized by sex, age, education level,

occupation, and income. (n = 400)

Personal characteristics

Number (person)

Percentage (%)

Sex Male 126 31.50
Female 274 68.50
Age 18-24 years old 128 32.00
25-34 years old 108 27.00
35-44 years old 69 17.25
45-54 years old 36 9.00
55 years and older 59 14.75
Education level Below Bachelor’s Degree 121 30.25
Bachelor’s Degree 190 47.50
Higher than Bachelor’s Degree 89 22.25
Occupation Government/State Enterprise Employee 61 15.25
Limited Company Employee 87 21.75
Self-employed 77 19.25
Househusband/Housewife 30 7.50
Student 92 23.00
Retired 53 13.25
Income Less than or equal to 15,000 baht 66 16.50
15,001-30,000 baht 75 18.75
30,001-45,000 baht 68 17.00
45,001-60,000 baht 37 9.25
60,001 baht and above 42 10.50
No response 112 28.00
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AIUYARINT (X = 4.72) WATFNUANYAENINILAINVBIAAIUUTENBUNIT (x = 4.61) ¢4 Table 2.

Table 2. Mean and standard deviation of factors influencing the choice of gym and fitness services in

Mueang District, Sisaket Province (overall).

Factors influencing the choice of gym and fitness

x S.D. level
center services in Mueang District, Sisaket Province
Product aspects 4.79 0.28 Very High
Price aspects 4.76 0.33 Very High
Promotion aspects 4.78 0.32 Very High
Personnel aspects 4.72 0.32 Very High
Process aspects 4.75 0.31 Very High
Physical characteristics aspects 4.61 0.32 Very High
overall 4.74 0.31 Very High

3) NAN1SILASIERNSE aNtTUSNISEIUERNAdINgwarT AL TudLnaLiies SanindSasine
Py JUadenisidenldusnisaniueaninasniewarisua luenoiiiad Jminsasiny llkananeiuy
a1ty IsaiAIszAU .05 ¢ Table 3.

Table 3. Comparison of factors influencing the choice of gym and fitness services in Mueang District, Sisaket

Province, categorized by gender.

Factors influencing the choice of gym and Male Female
fitness center services in Mueang District, — — t p
Sisaket Province X >D. X >D.
Product aspects 4.81 0.27 4.79 0.28 165 .445
Price aspects 4.79 0.33 475  0.33 .946 .345
Promotion aspects 4.79 0.32 a.77 0.31 .626 532
Personnel aspects 4.73 0.33 472 032 457 .648
Process aspects 473  0.34 476  0.31 -.692 .489
Physical characteristics aspects 4.59 0.32 4.63 0.32 -1.193 233
2AUTIBNANITINY
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1) Fundadael wuin eglussduanniiqa nsizaaiuseniidanisuasfiaiualusineifies
fmfarSaviny fdeides fiefeseoniidsmeiviuasiouaziidnougunsalifsmesieglduinig Wuiiraulalunis
donlduinislevannmans fundndasiiudsdinevaussanufesnsietisuitymuesgnéi 1ud siifureuey
Tiurgné dsgnénarldfulsslovinasanrmasndniuitu q Inevilundndusiuvadu 2 dnwwe Ao ndndosi
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AN AAI@NNEIN18A 9 LOUAU (Dechasetsir, 2018) @onAd BIAULWIANYDY Kotler & Keller (2016)
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Abstract

The purposes of this research were to: 1) develop the Mental Toughness Scale and Norms for Thai

Archers, and 2) establish mental toughness norms for Thai archers. Data were collected via purposive sam-
pling from 150 Thai archers who had participated in at least one national-level archery competition. The
research instrument utilized was the Mental Toughness Scale and Norms for Thai Archers, constructed
based on Loehr’s (1986) mental toughness framework. The scale consists of 7 components: Self-Confidence,
Negative Energy Control, Attention Control, Visualisation, Motivation Level, Positive Energy, and Attitude
Control. Data were analyzed using the Index of Item-Objective Congruence (I0C), which ranged between
0.66 and 1.00, and Cronbach’s alpha coefficient, which was found to be 0.83. The overall mental toughness
score of Thai archers showed a mean of 155.42 and a standard deviation of 19.23. Norms were established
using T-scores and percentiles for score interpretation. The findings indicated that the Mental Toughness
Scale and Norms for Thai Archers demonstrated acceptable content validity and internal consistency at a
good level, providing appropriate preliminary psychometric properties for initial evaluation and score inter-
pretation among national-level archers. However, its implementation as a standardized tool should be
considered within the limitations of unverified construct validity.

Keywords: Mental toughness, Scale, Archery, Athletes’ norms
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N 24 - 27 55.00 - 64.99 70 - 93
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Yiow 15 - 18 35.00 - 44.99 7-30
Yiouiian 10 - 14 < 35.00 <7
AIUNITATUANNAII T IAY
1niign 24 - 25 > 65.00 > 94
N 21-23 55.00 - 64.99 70-93
Yunans 18 - 20 45.00 - 54.99 31-69
o 16 - 17 35.00 - 44.99 7-30
tioeitan 11- 15 < 35.00 <7
AIUNTITAIUANENTTS
1niign 28 - 30 > 65.00 > 94
N 24 - 27 55.00 - 64.99 70-93
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Yfouiian 12- 16 < 35.00 <7
fuszAuLsIela
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Urunang 23-26 45.00 - 54.99 31- 69
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Yfouiign 16 - 18 < 35.00 <7
ATUNFIULTIUIN
1nlgn 29 - 30 > 65.00 > 94
1A 25-28 55.00 - 64.99 70 - 93
Uunang 21-24 45.00 - 54.99 31 - 69
o 17-20 35.00 - 44.99 7-30
Yiouiign 13- 16 < 35.00 <7
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A1519% 3 (Fp)

szAULnaUgiUNR AZLUUAU AzuUUR Wesidudlng
AIUATUANTIAUAR
mm‘ﬁqm - > 65.00 > 94
un 27 - 30 55.00 - 64.99 70-93
unang 23-26 45.00 - 54.99 31-69
1oy 19 - 22 35.00 - 44.99 7-30
Yiouian 16 - 18 < 35.00 <7
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1nign 185 - 205 > 65.00 > 94
un 166 - 184 55.00 - 64.99 70 -93
Junang 146 - 165 45.00 - 54.99 31 - 69
oy 127 - 145 35.00 - 44.99 7-30
toviian 91-126 < 35.00 <7

q

91nA13797 3. wudn inausiun@dvualagldienz Ui Un AU udunss (Linear T-Score) @ 9fuamn
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SoswUesidudanuvanadacans fiduldnvuatinvesidudindlumansdudesidudlvdi@maud (Theoretical
Percentile) fuusiunuituiilélésund (Normal Distribution Curve) dielideulssfugndmpzuuuiiinnsg il
azsravagraduennn dwsulussduszneuduszauusegdlanaznisaunuiinuad ldusngramzuuuivly
syiunadign () ilesnazuuuiuifuvesesduszneugosiimgeant 30 Azuuy Jailednnamugasmeaiiud
ALY 30 Azuuu szuUaadunsuuuiiligeaniios 63.91 uaz 64.37 Azwuuaud i (§ sfldrriningade
avuuuiiitalilussduinnilgafodaust 65.00 Full) naduhdussdufananfadudedifamsndaaiandi
gnAesmINIINsTNEMveIAzLULIIwRsNguMes e Hldanurainndeulunismuinmeside
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%’qﬁﬂﬁuuﬁmlé’%’umwau%’m”mQ’L%qmmﬁy’qﬁaamﬁmﬁuLLu’;ﬁWuaq M5 1ReaTan (Phengsawat, 2018)
findnri1 mamenueaunmLeIesiledd Wy mdulanuasimaiden (100) wazAdulssAviueanives
AS9UU1A (Cronbach’s alpha coefficient) Lﬁjuwé’ngmﬁﬂﬁ’@ﬁ'uamﬁqm’miﬂi'ﬂ,aLLazmmgmmﬁmmwm
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1.2 fruanud efuvesuuuinanuduudimsinlaazinusiunddmiviniwidesylne nanis
asRasuANdetuvenuuinlngnnasddiuinindesy 1w 30 Ay LazIAT1eRiae My Ans
woavvesAsauLIA (Cronbach’s alpha coefficient) wuihildindiy 0.83 eegluseiud wandiuiuuuind
anuashiavenely defmauusazdoannsatadafeatuldosrdiadosnm aenndostuinasifitmuaiiaany
\Wesiumsinnnd 0.80 SedeiaTeslefinuam mdinauandiiiuiuuuiadanuaeandosnely (internal
consistency) agluseud erUSsuiisuduinaminisuszifiuves Kirkendall et al (1987) GaszyiAauiiosiy
Faus 0.80 Fuluieheglusedud asviouiusazdamaannsaindnunmieatuldesvatiae waswuuind
wdesnwiesnedmsunisiluldlaess

Tumsnsgiaunmedesdloifiufunnnguiogiméndiui 150 au §ifelshnsdsailiudrsiung
Fuwunsetedienismaanduiusseninsmzuundomauiuazuunsaniivuniuda (Corrected Item-Total
Correlation) Wui ﬁi’J’aﬁmmﬁauimy'ﬁﬂ'ﬂémwﬁwLLuﬂaq"lummeﬁﬁmmzau @edaust .20 TulY) wamdeRarsan
Aanadesiumndatearaiueen (Cronbach's Alpha if Item Deleted) wuinlalfideranulafidsmalianudeu
VOILUUInanateL ity aAY

yonanil dlefinnsandnnuaenndssniely (Internal Consistency) fenisAunnrdulssanasai
1839A58UU"A (Cronbach’s Alpha) 91nNENF20E198N (n = 150) WU wuuTneesAvsznoua 7@ fan
FuUseAv anuidesiuayseving 0.80 1 0.86 warfiaanudedusnisatumify 0.83 @ sdneylunasiia
(M397 2) wansiuiuuuisdienufiswazanuaeandesmelussiugdumsiiluvssiunasds dodrinves
NUBuazNsITIIdeUAUAT AT lATEs (Research Limitations and Construct Validity) iifesdhedasiin
fuvszrnsdmmneddauanizngugs (Andwndwsylne) v livuinvesnguiiegandnddiuiu 150 au
Faluneadamanssdlimanzaud oo menen1simziosdusenouiisdsia (Exploratory Factor Analysis:
EFA) #39n15lAT1203AUsEN0ULTa8 U (Confirmatory Factor Analysis: CFA) mwﬁaﬁmumﬁﬁaﬂ%’ﬂduﬁaa&J"N
Suaunnifedisutudadusiuudemaniifiduumnnds 42 4o ideTwessyesstaaui nenwadedifu
nMaaueestofikunsnsnasuanuasadaiom (Content Validity) MNENTIRARA (100) wazdudunin
aenndpanelu (nternal Consistency) Wity mddlail@runszuaunsasaounaziusuanunsadalasadig
(Construct Validity) vi3erunsadesduseneu (Factorial Validity) vaslaseasne 7 esduszneu dadaidudedin
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IlvestnfmBasylng e 7 du wuh fussduussgdlafizuuuedogeiian Wiy 24.35 Tuvaed F1ung
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Tumsuvsduieadosiuinueniadn 1wy anuiiila ussgds uaznismuguan1Izmedsla Lee and Hwang
(2025)
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Fsaonndeuurfnves Freemantle et al (2021) MsWana3asioTansdsinginisiinlutiogiuiilianudi fy
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nsaanarnilunsifeadsidlideyannnduiiegrainfindsysiuau 150 au Fsindonuuuingas
(Purposive Sampling) 3NUSEAINTIIWI 206 AUTIAIT N TULTURW LR adait 49 “Sunud” w.e. 2568
fedu inausiundiilaFeasounisuanuasazuuunard sy st nngudnarndundn uazaasléiduinmsi
$redadmiutnmidsnuuzuasuiuvlndidestunduiiegidlumsinuedsd innnhnsd lugstutiniwnds
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Tumsasranasiund §idelihazuuufvinuvasdunzuuni (T-score) uazanUasidudlng (Percentile)
wdrimunssduanudiudinsialesendy 5 sedu 1dun innfian ann Uiunans e waztiesiign nsiuue
wnawiUnAludnwaziina e lianunsaudannuninevesnsuuukazsilauiisusziua Nt uudmneinlave g
HnAnusazaulaeg1etalau tazausallSoufisuszau denndenu eshTmY Jvenigai(Watchayakarn,
2024) wuinmsasen s Undamnsasidunisialaenisulasmzuuui ud upzuuunnsgu gy asuuuiives
Waesldudlng dereliannsaduunsefuresfitriunisussiiulaeg iy umsinanasaadesiumsidelu
pdstl Tjsaranamiunfivesuuuinanuduud smednlavesinindasy Ineldudnnemsadiieatulunisuana
rzuuulilienumesazannsadllldlaese muduwdomdalavesinfwusazauiunguiedisldogiadu
53UV Msfiansaaian asiundle LLamﬂﬁLﬁuﬁmwﬁ@ﬁﬁwm%uﬁmmmmaﬁaaﬂ,umsﬁﬂlUWﬁUUiwmﬂs
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Abstract

This study investigated the prioritized e-learning training topics demanded by physical education

(PE) teachers and compared these preferences across distinct career stages to address the limitations of
conventional face-to-face professional development in Thailand. A survey research design was employed,
collecting data from 448 PE teachers across seven Thai regions selected through multi-stage sampling. The
research instrument was a validated 103-item questionnaire, demonstrating high internal consistency
(a0 = 0.87). Data were analyzed using descriptive statistics, ranking, and content analysis. The findings
revealed a high collective demand for topics spanning PE curriculum development, school sports day
organization, measurement and evaluation, sports coaching, and sports-specific instruction. Crucially, a
comparative analysis across career stages uncovered a noticeable difference in priority rankings based on
teaching experience. Early-to-mid career educators (1-20 years) prioritized baseline pedagogical architecture
and heavy administrative demands, particularly school sports day organization. Conversely, late-career
educators (21+ years) exhibited a pedagogical saturation, shifting sharply toward specialized sports science,
muscle-strengthening instruction, and athletic fitness conditioning. These empirical insights underscore the
multi-role burdens imposed on Thai PE teachers and demonstrate that professional needs systematically
evolve rather than remain static. The study concludes that relevant state authorities must abandon
one-size-fits-all training in favor of a Differentiated Career Lifecycle E-Learning Framework—integrating asyn-
chronous digital buffering for novice teachers and advanced scientific micro-credentials for senior educa-
tors—to mitigate teacherburnout, optimize systemic efficiency, and safeguard classroom instructional qual-

ity and student learning outcomes.

Keywords: Training topic needs, E-learning, Physical education teachers

Introduction

Electronic learning, commonly referred to as e-learning, is a form of digital education that uses
online technologies to reduce constraints related to time and location. Through web-based platforms,
learners are able to define their own learning goals and progress according to their individual pace and
preferences (Office of Trade Competition Commission, 2023; Abusamra et al., 2025; Encarnacion et al., 2021).
Over the past two decades, e-learning has expanded rapidly. Industry data indicate growth of approximately
900 percent compared with twenty years ago (Mani, 2023), reflecting a substantial shift in how education is
delivered. In many contexts, traditional classroom instruction in schools and universities has increasingly
been supplemented or replaced by online systems. These systems allow learners to access content at any
time and from any location, while also providing opportunities to review complex material repeatedly and
regulate their own learning pace (Bashir & Lapshun, 2025).

Despite this global expansion, evidence from selected online platforms suggests a trend where
physical education and sports science e-learmning courses are relatively limited compared to other academic
fields. SkillLane (2025) reports that among 4,400 available e-learning courses, only 20 focus on sports,
exercise, or physical education teacher development, accounting for just 0.45 percent of total offerings.
Similarly, Futureskill (2025) indicates that no courses in these specific areas are currently available on its
platform. At present, professional development for physical education teachers in Thailand is delivered
primarily through programs organized by sports associations under the Sports Authority of Thailand and the
Department of Physical Education. Participation is restricted by limited enrollment capacity, and the number

of sessions offered each year does not correspond to the nationwide demand. According to data from the
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Department of Physical Education, only 33 training sessions were organized in 2023, and these did not cover
all regions of the country (Department of Physical Education, 2024). Furthermore, the content of these
programs mainly emphasizes sports coaching, officiating, and recreational leadership, and all sessions are
conducted in face-to-face formats.

This situation contrasts with developments in several other countries. In the United States, the
National Federation of State High School Associations provides more than 46 fully online courses related
to coaching and officiating, allowing educators to participate at their convenience (National Federation of
State High School Associations, 2024). In the United Kingdom, universities have also expanded short-term
professional training opportunities; for example, Loughborough University offers more than 15 short courses
in related areas (Loughborough University, 2024). Internationally, the use of e-learning for the professional
development of sports personnel has grown considerably, particularly following the COVID-19 pandemic,
which accelerated the shift away from in-person training (Mani, 2023).

When designing e-learning programs or short training courses, it is essential to begin with a clear
understanding of baseline conditions and stakeholder needs. Needs analysis ensures that course content
corresponds directly to learners’ expectations and professional demands (Aldoobie, 2015). For this reason,
the present study employed a survey research design to examine which training topics Thai physical
education teachers wish to pursue through an e-learning format. The objective was to generate foundational
data reflecting teachers’ current interests in order to inform the development of future online programs.

The survey instrument was constructed based on core components of school physical education
and physical activity programs. These components were synthesized from SHAPE America guidelines and
adapted to the Thai educational context (SHAPE America, 2023; Sa-edi, 2011). The training topics were
grouped into five principal domains: curriculum, instruction, assessment, and instructional development;
organization of school activities and sports competitions; interschool sports competitions and athlete de-
velopment; physical education for students with special needs; and sports clubs, recreation, and physical
activity promotion.

This study aims to investigate and prioritize the primary e-learning topics for professional develop-
ment preferred by Thai physical education teachers, evaluating their specific training needs by highlighting
the ten topics with the highest mean scores. Additionally, it compares these expressed e-learning needs
across various career stages based on years of teaching experience. Ultimately, the findings furnish action-
able recommendations to government departments and universities to shape e-learning materials that are
responsive to actual professional necessity and contemporary expectations, driving toward more agile, ac-

cessible, and adaptive methods of teacher professional development.

Independent Variables Dependent Variable

— Topics Needed by Thai Physical

Work Experience Education Teachers for
E-Learning Platforms

Figure 1. Conceptual framework
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Methodology

This study received approval for human research ethics from the Multi-Institutional Research Ethics
Committee, Panel 2: Social Sciences, Humanities, and Fine Arts, Chulalongkorn University, Certificate
No. 284/68.

Population

The target population consisted of 14,827 physical education teachers working under the Office of
the Basic Education Commission (OBEC) nationwide (Office of Personnel Management and Legal Affairs
Development, 2025). The sample size was calculated using the Taro Yamane formula, which is suitable for
survey research involving a known population (Chaokromthong & Sintao, 2021). The initial calculation
yielded a required sample of 390 participants. To reduce the risk of non-response and incomplete data, an
additional 15 percent was added in accordance with standard survey research procedures (Ruenphet et al.,

2025). As a result, the final required sample size was determined to be 448 participants.

Sampling Method

A multistage sampling technique was applied to recruit physical education teachers from both
primary and secondary schools under OBEC. The process consisted of the following steps.

1. Regional Stratification: Thailand was divided into seven geographic areas: Northern, Central,
Southern, Eastern, Western, Northeastern, and Bangkok (Office of the Royal Society of Thailand, 2015).
Because Bangkok has a distinct administrative and social context, data collection for the capital was con-
ducted separately from the other six regions. A target of 64 participants was set for each region.

2. Provincial Stratification: Within each of the six regions, four provinces were randomly selected
using the Research Randomizer tool (Urbaniak & Plous, 2025). In Bangkok, random selection was conducted
at the Educational Service Area Office level rather than the provincial level. A quota of 16 participants was
assigned to each selected province or educational service area.

The selected provinces were as follows:
1) Southern region, which included Phang Nga, Pattani, Nakhon Si Thammarat, and Surat Thani.

2) Central region, which included Nakhon Sawan, Lopburi, Nakhon Pathom, and Pathum Thani.

3) Eastern region, which included Chachoengsao, Prachinburi, Sa Kaeo, and Trat.

4) Northern region, which included Chiang Mai, Phayao, Nan, and Lampang.

5) Western region, which included Tak, Kanchanaburi, Ratchaburi, and Prachuap Khiri Khan.

6) Northeastern region, which included Udon Thani, Khon Kaen, Sakon Nakhon, and Amnat Charoen.

7) Bangkok, which included the Thonburi Primary Educational Service Area Office, the Rattanakosin

Primary Educational Service Area Office, and Secondary Educational Service Area Offices 1 and 2.
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448 Physical Education Teachers under the Primary
and Secondary Educational Service Area Offices
Nationwide (n = 448)

Northern Central Western Eastern Southern Northeastern

X . X . N - Bangkok
Region Region Region Region Region Region

64 Participants 64 Participants 64 Participants 64 Participants 64 Participants 64 Participants 64 Participants

N

SESAO1
Province 1 16 Participants N
16 Participants
SESAO 2
Province 2 16 Participants o
16 Participants
PESAO Group 1
Province 3 16 Participants o
16 Participants
PESAO Group 2
Province 4 16 Participants »
16 Participants

Figure 2. Sampling Method and A multistage sampling

Note: The sample size for each province was fixed at 16 participants, comprising eight physical education teachers from Primary Edu cational Service
Area Offices and eight from Secondary Educational Service Area Offices.

3. After four provinces in each region were randomly selected, the sample size for each province
was set at 16 participants. This included eight physical education teachers from Primary Educational Service
Area Offices and eight from Secondary Educational Service Area Offices.

3.1 Bangkok constituted a special case, as sampling was conducted at the level of Educational
Service Area Offices rather than by province. The sample comprised 16 physical education teachers from
Primary Educational Service Area Office Group 1 and 16 from Primary Educational Service Area Office Group

3.2 This allocation reflects the administrative structure of the Bangkok Primary Educational
Service Area Office, which organizes its affiliated schools into three groups: Dvaravati, Rattanakosin, and
Thonburi (Bangkok Primary Educational Service Area Office, 2025). In addition, the Bangkok sample included
16 physical education teachers from Secondary Educational Service Area Office 1 and 16 from Secondary

Educational Service Area Office 2.

Research instrument

This study employed a single research instrument in the form of an online questionnaire distributed
through Google Forms. The questionnaire was designed to investigate the training topics that physical edu-
cation teachers preferred to study via an e-learning format. Each item was rated using a five-point Likert
scale, ranging from the highest to the lowest level of agreement. The mean scores were interpreted based
on the criteria established by Nyutu et al. (2021).
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Mean Level of Need
1.00-1.80 Lowest
1.81-2.60 Low
2.61-3.40 Moderate
3.41-4.20 High
4.21-5.00 Highest

This study sought to examine the training topics that Thai physical education teachers preferred to
undertake through an e-learning format. Data were collected using an online questionnaire administered
through Google Forms.

The questionnaire consisted of three sections.

Section 1: collected general demographic information through seven items, including gender, age,
institutional affiliation, school size, geographic region, province of school location, and years of teaching
experience.

Section 2: 103 survey items organized into five components, as detailed below.

Component 1: Curriculum, instruction, assessment, and instructional development
Component 2: Organization of school activities and sports competitions
Component 3: Sports competitions between schools and athlete development
Component 4: Physical education for students with special needs

Component 5: Sports clubs, recreation, and physical activity promotion

Section 3: Open-ended section for free suggestions

The final section of the questionnaire consisted of an open-ended question designed to allow
participants to suggest additional training topics not previously listed, as well as to provide any further
recommendations.

After the instrument was developed, it was submitted to three subject matter experts for
evaluation of content validity. The assessment employed the Index of Item Objective Congruence, which
determines the degree to which each item corresponds with the research objectives. The calculated I0C
value was 0.99, indicating a very high level of alignment between the questionnaire items and the study
objectives.

The questionnaire was then revised based on the experts’ feedback and pilot tested with
30 physical education teachers from schools that were not included in the main sample. Internal
consistency was examined using Cronbach’s alpha. When examining individual components, the results
revealed that Component 2 yielded the highest reliability coefficient (ot = 0.84), followed by Component
5 (a = 0.83), Component 1 (a = 0.82), and Component 4 (a = 0.81). Component 3 demonstratedthe lowest
coefficient at 0.80. Crucially, the overall reliability coefficient for the entire instrument was 0.87, indicating
that the research tool possesses an acceptable and standardized level of internal consistency (Hair et al,,
2010). On this basis, the instrument was considered suitable for implementation in the primary data collec-

tion phase.

Data collection

1. Documents and academic literature related to the professional duties of physical education
teachers in Thailand were examined. The content areas of the questionnaire were derived from national
school physical education programs and relevant scholarly sources.
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2. After defining the content framework, a questionnaire was drafted using a five-point Likert scale
ranging from the highest to the lowest level. A total of 103 prospective training topics suitable for e learning
delivery were identified. The instrument was subjected to content validity evaluation, revised accordingly,
pilot tested, analyzed for reliability, and refined before being used in the primary data collection.

3. An official letter was issued by the Demonstration Secondary School, Faculty of Education,
Chulalongkorn University to request cooperation from the Primary and Secondary Educational Service Area
Offices in the selected provinces. The letter sought support in distributing the questionnaire to physical
education teachers and included a QR code directing participants to the online survey hosted on Google
Forms.

4. Formal correspondence was then sent to the relevant Primary and Secondary Educational Ser-
vice Area Offices in each selected province to invite physical education teachers under their supervision to
participate voluntarily in the study.

5. The collected data were processed using descriptive statistical methods. The results were orga-

nized, summarized, and interpreted in line with the research objectives.

Data analysis

Quantitative data were analyzed using descriptive statistics (mean, standard deviation, and
percentage) via SPSS. The training topics were ranked by mean scores to provide a national overview of
preferred e-learning areas. Furthermore, a comparative ranking analysis was conducted to identify and
contrast the Top 5 topics prioritized by teachers across different experience levels. All findings are presented
in a tabularformat to highlight the shifting professional development needs throughout the teachers' career

stages.

Results

The required sample size of 448 completed questionnaires was exceeded. Because the online
survey link was clear and easy to use, and participation was voluntary, the final number of responses
surpassed this initial target. This level of response is above benchmarks often reported in survey research
literature (Wu et al., 2022). The results are presented in five major parts.

1. The majority of the respondents were male (n = 300, 66.96%), while females accounted for the
remaining 33.04% (n = 148). As presented in Table 1.

Table 1. Respondent general information.

Gender Number Percentage
Male 300 66.96
Female 148 33.04

2. The largest age group among the participants was 31-40 years (n = 181, 40.40%), followed by
those aged under 30 years (n = 142, 31.70%) and 41-50 years (n = 107, 23.88%). Individuals aged 51 years
and over constituted the smallest proportion of the sample (n = 18, 4.02%). As illustrated in Table 2.
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Table 2. Distribution by age.

Age Number Percentage
Under 30 years 142 31.70
31-40 years 181 40.40
41-50 years 107 23.88
51 years and above 18 4.02

3. The largest segment of the sample consisted of early-career teachers with 1-5 years of experi-
ence (n = 155, 34.60%). This was followed sequentially by those with 6-10 years (n = 110, 24.55%) and
11-15 years (n = 101, 22.54%). Mid-to-late career cohorts comprised smaller proportions 16-20 years (n =
48, 10.71%) and 21-25 years (n = 25, 5.58%), while those with 26 years or more constituted the smallest
share (n = 9, 2.01%). As shown in Table 3.

Table 3. A Distribution by working experience.

Working Experience Number Percentage
1-5 years 155 34.60
6-10 years 110 24.55
11-15 years 101 22.54
16-20 years a8 10.71
21-25 years 25 5.58
26 years or more 9 2.01

4. The top ten e-learning professional development topics were prioritized based on their mean
scores (M), standard deviations (SD), and corresponding qualitative interpretations. The empirical evidence
indicates that the professional development needs for all top ten categories were exceptionally high
(M =4.25 - 4.48, SD < 1.00), demonstrating a strong consensus among participants regarding these priorities.
Foundational and administrative competencies dominated the rankings; specifically, "Physical Education
Curriculum Development" emerged as the highest priority (M = 4.48), while event organization and assess-
ment literacy ranked within the top four. Regarding instructional pedagogy, there was a pronounced demand
for evidence-based specialization in volleyball techniques, strength training, and sports conditioning. Fur-
thermore, participants emphasized the integration of sports science— specifically targeting circulatory
health—and the utilization of sports as a social intervention tool (e.g., anti-drug programs). Lastly, the
inclusion of budgeting and interpersonal communication underscores a comprehensive demand for profes-
sional excellence, effectively bridging technical domain knowledge with organizational and soft skills. As
presented in Table 4.
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Table 4. Top 10 Desired Training Topics in E-Learning Format.

Item Level
Rank Number Training Topics Desired M SD of Need
1 Q1. Physical Education Curriculum Development 4.48 0.67 Highest
Q31. School Sports Day Event Organization 4.34 0.78 Highest
Qé. Measurement and Evaluation in Physical Edu- 4.33 0.73 Highest
cation
4 Q25. Techniques and Methods for Teaching Volley- 4.29 0.82 Highest
ball in Physical Education
5 Q34. Methods for Organizing Anti-Drug Sports Com- 4.28 0.82 Highest
petitions
6 Q3. Techniques and Methods for Teaching Physical 4.28 0.83 Highest
Education Using Resistance Exercise
7 Q35. Principles of Coaching Athletics 4.28 0.91 Highest
8 Q100. Techniques for Promoting Exercise to Improve 4.27 0.81 Highest
the Circulatory System
9 Q33. Interpersonal Relations and Communication 4.26 0.79 Highest
for Physical Education Teachers
10 Q30. Budget Management Strategies for School Ac- 4.25 0.87 Highest
tivities

5. The professional training requirements of physical education (PE) teachers evolve distinctively
across different career stages. For educators with 1-20 years of experience, "Physical Education Curriculum
Development" (Q1) remains the highest priority, indicating a sustained emphasis on foundational pedagogi-
cal design. Within this broader cohort, early-career educators (1- 10 years) prioritize administrative event
organization (Q31), whereas mid- career cohorts (11-20 years) shift their focus toward budgetary manage-
ment and coaching principles (Q30, Q35). A turning point occurs beyond the 20-year milestone; teachers
with 21-25 years of experience lean toward specialized instructional methodologies, such as resistance
training (Q3), rather than general curriculum design. Ultimately, the most senior educators (26+ years)
prioritize advanced sports science and physiological conditioning, including athletic fitness (Q77) and mus-
cle-building techniques. Collectively, these findings illustrate a clear developmental trajectory, wherein
educators transition from generalist curriculum managers into highly specialized technical and sports sci-
ence experts as their careers progress that demonstrated in Table 5.
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Table 5. Top 5 Desired Training Topics in E-Learning Format by comparing Teaching Experience Levels.

1-5 6-10 11-15 16-20 21-25 More than
Rank Years Years Years Years Years 26 Years
1 Q1. Physical Ed- Q1. Physical Edu- Q1. Physical Q1. Physical Q3. Techniques Q77. Physical
ucation Curricu-  cation Curricu- Education Cur-  Education and Methods for  Fitness Training
lum Develop- lum Develop- riculum Devel-  Curriculum Teaching PE Us- for Athletes
ment ment opment Development  ing Resistance Ex-
ercise
2 Q31. School Q31. School Q35. Principles Q6. Measure- Q1. Physical Edu-  Q91. Tech-
Sports Day Sports Day Event  of Coaching ment and cation Curricu- niques for Pro-
Event Organiza- Organization Athletics Evaluation in lum Develop- moting Exer-
tion Physical Edu- ment cise to Build
cation. Muscle
3 Q78. Sports Psy- Q3. Techniques Q89. Tech- Q35. Princi- Q22. Techniques  Q92. Tech-
chology and Methods for  niques for Es- ples of Coach- and Methods for  niques for Pro-
Teaching PE Us- tablishing ing Athletics Teaching Foot- moting
ing Resistance Ex-  Sports and ball in PE Stretching Ex-
ercise Recreation ercises
Clubs
4 Q25. Techniques  Q34. Methods for  Q30. Budget Q30. Budget Q16. Techniques  Q83.3 Person-
and Methods for  Organizing Anti- Management Management and Methods for  ality and Pos-
Teaching Volley-  Drug Sports Com-  Strategies for Strategies for Teaching Table ture for Sports
ball in PE petitions School Activi- School Activi-  Tennis in PE Officials
ties ties
5 Q77. Physical Q6. Measure- Q34. Methods ~ Q47. Princi- Q13. Techniques Q6. Measure-
Fitness Training ment and Evalu-  for Organizing ples of Coach- and Methods for ~ ment and
for Athletes ation in Physical Anti-Drug ing Football Teaching Sepak Evaluation in
Education Sports Compe- Takraw in PE Physical Edu-
titions cation
Discussion

The discussion in this study highlights three key insights beneficial to policy-making by relevant
government agencies responsible for the professional development of physical education teachers.

1. Dynamics of Professional Development for Physical Education Teachers

A longitudinal analysis of physical education teachers in Thailand reveals a highly dynamic,
stage-responsive professional development trajectory. Rather than displaying fragmented and unpredictable
needs, the empirical data illustratedin Table 5. demonstratesa clear evolution from operational execution
and administrative generalism in early-to-mid career stages toward specialized sports science and scientific
mastery in later years. This developmental trajectory is anchored by a remarkable empirical consistency
across the first two decades of the teaching career. For educators spanning the 1 - 5 years, 6 - 10 years,
11 - 15 years, and 16 - 20 years cohorts, Physical Education Curriculum Development (Q1) stands
unanimously as their absolute highest professional development priority (Rank 1). This shared anchor
statistically validates the grouping of these four subgroups into a cohesive "early-to-mid career
macro-cohort" (1-20 years), all of whom face the ongoing, high-stakes challenge of translating national
curriculum standards into effective, localized classroom instruction.
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However, beneath this overarching curriculum anchor, a subtle and vital transition occurs within
this 1 — 20 years spectrum, reflecting the changing institutional roles assigned to teachers as they gain
experience:

1) The Operational and Acculturation Phase (1 - 10 years) For both the 1 - 5- and 6-10-years cohorts,
School Sports Day Event Organization (Q31) emerges as the unanimous Rank 2 priority. This reflects the
immediate operational realities of Thai schools, where junior PE teachers are culturally tasked with
orchestrating massive community-facing athletic events to build professional credibility and secure
institutional trust.

2) The Managerial and Budgetary Phase (11 - 20 years) As teachers cross the 10-year threshold,
their administrative burdens shift from manual event coordination to high-level resource management.
This is empirically evidenced by the rise of Budget Management Strategies for School Activities (Q30) to
Rank 4 for both the 11-15 and 16 - 20 years cohorts.

This developmental progression aligns with Huberman et al.’s (1993) stages of stabilization and
role-building. Novice and mid-career Thai PE teachers do not merely teach; they must navigate a complex
institutional landscape where operational competency and fiscal management are prerequisites for
professional survival and identity construction.

Conversely, late-career educators (21+ years) experience a profound pedagogical saturation,
triggering a shift toward high-level specialization and scientific mastery. At 21 - 25 years of service, curriculum
development (Q1) drops to Rank 2, superseded by a demand for Techniques and Methods for Teaching
PE Using Resistance Exercise (Q3) at Rank 1. For veteran educators with over 26 years of experience,
curriculum concerns drop out of the top five entirely, replaced by highly specialized athletic training
demands, with Physical Fitness Training for Athletes (Q77) securing Rank 1 and Techniques for Promoting
Exercise to Build Muscle (Q91) at Rank 2. This evolution strongly supports Fessler & Christensen’s (1992)
teacher career cycle model, which posits that late-career educators seek to avoid professional stagnation
by pursuing intellectually challenging, specialized domains rather than repeating basic pedagogical training.
This is further corroborated by Muhammad et al. (2025) regarding senior teachers' distinct preference for
highly tailored, advanced professional development.

Based on these empirical findings, educational authorities must abandon standardized,
"one-size-fits-all" training mandates in favor of a Differentiated Career Lifecycle Policy Framework:

1) For early-to-mid career educators (1-20 years) Policies must focus on providing dual-track
support. In addition to curriculum implementation, professional development must offer structured training
in event logistics (for those in their first decade) and strategic fiscal management (for those in their second
decade). Simultaneously, educational authorities should advocate for dedicated administrative staff to
absorb routine logistical burdens, safeguarding the instructional focus of these developing educators.

2) For senior educators (21+ years) Policies must pivot away from basic pedagogical reviews.
Instead, state funding, research grants, and specialized micro-credentials should be directed toward
advanced sports science, biomechanics, and athletic conditioning. Furthermore, school systems should
structurally leverage this cohort's deep expertise by positioning them as virtual master mentors for junior
colleagues.

Restructuring professional development along this dynamic professional career trajectory not only
mitigates institutional budgetary waste but also strategically leverages the evolving competencies of
educators to ensure sustained systemic quality.
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2. The Multi-Role Burden of Thai Physical Education Teachers

The prominence of non-classroom responsibilities within the top training priorities directly illumi-

nates the multi-role burden imposed on Thai PE teachers. The high ranking of School Sports Day Event
Organization (Q31) (Rank 2 for 1 - 10 years) and Principles of Coaching Athletics (Q35) (Rank 2 for 11 - 15
years and Rank 3 for 16 - 20 years) highlights that a Thai PE teacher's professional success is heavily evalu-
ated on their performance outside the traditional classroom walls.

In the Thai educational context, the annual school sports day is not merely an extracurricular
activity; it is a vital cultural cornerstone for community engagement, public relations, and school prestige.
The immense logistical, fiscal, and public safety pressures of organizing these massive events fall squarely
on PE teachers, explaining why junior educators feel an urgent, pragmatic need to master event logistics
alongside classroom teaching. Similarly, the strong demand for athletics coaching techniques reflects the
highly competitive nature of local and national inter-school sports tournaments in Thailand. Because
schools are often judged on their athleticachievements,and because the Department of Physical Education
(2024) notes a lack of standardized, accessible sports coaching certifications, PE teachers must actively seek
out coaching and training strategies to meet these institutional expectations.

Furthermore, the specific interest in sports like Volleyball (Rank 4 for 1 - 5 years) and Football (Rank
5 for 16 - 20 years) demonstrates how cultural and national sports successes—such as Thailand's prominent
international standing in volleyball (Volleyball World, 2025)—directly influence local educational demands.
This "national hero" effect drives heightened student interest, forcing PE teachers to seek out advanced
instructional methods and biomechanical safety protocols (Srisomphot, 2024) to manage highly enthusias-
tic, sports-specific classrooms.

These empirical insights underscore the reality that Thai PE teachers function as educators, event
managers, budget administrators, and athletic coaches simultaneously. While it is vital for state authorities
to provide professional development that reflects these authentic, multi-facetedroles, a critical counter-
perspective must be addressed: Thai PE teachers are severely overworked. This extreme institutional de-
mand poses a direct threat to the core quality of physical education. When the system forces educators to
prioritize complex logistical management, community event coordination, and administrative compliance
over lesson preparation and pedagogical reflection, classroom quality inevitably degrades. This systemic
strain ultimately compromises student learning outcomes, resulting in lower physical literacy, suboptimal
motor skill development, and a general decline in student well-being.

3. Leveraging E-Learning for the Sustainable Professional Development of PE Teachers

To operationalize the differentiated career framework proposed in Section 1 and mitigate the op-
erational strains and time-poverty highlighted in Section 2, the delivery modality of professional develop-
ment must pivot from rigid, face-to-face training archetypes toward a digital-first, stage-responsive infrastruc-
ture. Rather than exacerbating the systemic burnout of PE teachers by demanding physical attendance at
off-site seminars, localized e-learning frameworks offer a scalable, flexible, and non-disruptive pathway for
continuous professional growth. For early-to-mid career teachers, who bear the heaviest administrative and
logistical burdens inside and outside the classroom, professional development must be seamlessly inte-
grated into highly fragmented schedules. Asynchronous micro-learning platforms serve as the critical deliv-
ery mechanism for this cohort. By delivering bite-sized, mobile-compatible modules focused on the imme-
diate administrative and event-logistics skills they require, this digital format functions as a vital "temporal
buffer." It allows junior educators to upskill on-demand and at their own pace, optimizing their operational

efficiency without disrupting their core instructional duties. This localized, self-paced delivery aligns with
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the findings of Yang & Qian (2025), who argued that digital learning ecosystems must be contextuallytailored
to fit the demanding and highly specific labor realities of physical education teachers.

Conversely, for senior educators who seek professional masteryand leadershiproles, the e-learning
infrastructure must transcend basic tutorial delivery. The digital architecture for this cohort should be de-
signed around specialized, web-based Communities of Practice (CoPs) and advanced micro-credential path-
ways. These platforms should not only host specialized knowledge in advanced sports science but also
structurally position senior teachers as virtual master mentors. By leveraging digital dashboards and collab-
orative workspaces, veteran educators can facilitate remote peer coaching, evaluate digital portfolios, and
provide asynchronous mentorship to novice colleagues across different regions. This approach not only
satisfies the cognitive and professional needs of late-career educators but also systemically addresses geo-
graphical barriers in teacher mentorship.

Ultimately, leveraging stage-aligned digital modalities transforms professional development from
an expensive, one-size-fits-all administrative mandate into a highly scalable, self-sustaining virtual ecosys-
tem. This systemic transition is highly viable; as substantiated by Yefremenko et al. (2025), physical educa-
tion teachers exhibit a profound and rapidly increasing receptivity toward electronic learning modalities,

indicating a strong readiness for digitized, stage-appropriate professional growth.

Conclusion and Recommendations

This study concludes that enhancing the professional quality of Thai physical education requires a
paradigm shift from standardized training to a dynamic, e-learning-driven professional development ap-
proach and structural workload recalibration. Empirical evidence reveals that PE teachers undergo distinct
career phases, shifting from operational generalism focused on school-wide event orchestration in their first
twenty years, to a demand for scientific specialization in advanced sports science during later career stages.
To optimize systemic efficiency, educational authorities must implement a Differentiated Career Lifecycle
e-learning Framework. This entails leveraging asynchronous micro-learning platforms to provide administra-
tive and fiscal training for early-career educators, while deploying specialized digital platforms, micro-cre-
dentials, and virtual master-mentor dashboards for senior teachers. Furthermore, policy makers must ad-
dress the severe multi-role burdens—stemming from non-classroom expectations like sports day and
coaching after school—which currently overwork educators. Without reducing these administrative pres-
sures and integrating user-centric digital support, the quality of classroom instruction will continue to de-
grade, ultimately compromising student learning outcomes, physical literacy, and long-term well-being.

Policy Recommendations for Educational Authorities

1. The Ministry of Education and relevant office bodies (such as OBEC and the Department of
Physical Education) must abandon the traditional "one-size-fits-all" professional development model.
Administrative policies should formally mandate differentiated training tracks based on professional
longevity: a dual-track focus on basic pedagogy paired with operational/fiscal logistics for the first two
decades (1-20 years), and an exclusive pathway toward advanced sports science specialization for
late-career educators (21+ years).

2. Government agencies should invest in the architecture of a dedicated, digital-first learning
ecosystem. This national platform must support dual modalities: asynchronous, mobile-compatible
micro-learning modules for time-poor junior teachers, and web-based Communities of Practice (CoPs)

featuring digital dashboards to facilitate remote, cross-regional mentorship networks.
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Recommendations for Future Research

1. this study provides a comprehensive nationwide empirical baseline of training needs, future
research should employ qualitative methodologies—such as in-depth interviews or focus groups—to
investigate the institutional, cultural, and psychological barriers PE teachers face regarding e-learning
adoption and digital literacy.

2. Future studies should design, implement, and evaluate a pilot version of the stage-responsive
e-learning platform proposed in this framework. Longitudinal action research is recommended to measure
the empirical impact of localized micro-learning versus face-to-face frameworks on both teacher retention
rates and student physical literacy outcomes.

Limitations

Although this study has contributed a lot, it has limitations. First, the use of self-reported data may
be subject to social desirability or response biases. Second, although prioritized topics are investigated in
the study, not all the broader social and economic factors in individual schools may be included. Finally,
the results are unique to Thai educational setting; the generalizability of the findings to other cultural or

policy settings should be interpreted delicately.
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Abstract

This study employed a quasi-experimental research design and aimed to 1) compare the basic
taekwondo skills scores of students in the experimental group before and after receiving physical education
learning activities using theory of Planned Behavior, and 2) compare the post-test basic tackwondo skill
scores between the experimental and control groups. The sample consisted of 54 Grade 9 students aged
14-15 years enrolled in the second semester of the 2025 academic year at a secondary school under the
Bangkok Secondary Educational Service Area Office 1. The participants were selected through purposive
sampling from two classrooms and were then assigned to either the experimental group or the control
group through simple random sampling with 27 students in each group. The experimental group participated
in physical education learning activities using theory of Planned Behavior while the control group received
conventional physical education learning activities. The intervention lasted 8 weeks, one session per week,
for 50 minutes per session. The research instruments consisted of 1) eight physical education lesson plans
using theory of Planned Behavior with an I0C of 0.88 - 1.00, and 2) a basic taekwondo skills assessment
form, with an I0C of 0.84 - 1.00. Data were analyzed using mean, standard deviation, and t-test. The results
showed that 1) the post-test mean score of basic taekwondo skills in the experimental group was
significantly higher than the pre-test mean score at the .05 level and 2) the post-test mean score of basic
taekwondo skills in the experimental group was significantly higher than that of the control group at the .05
level. The findings indicate that physical education learning activities using theory of Planned Behavior
effectively enhanced the fundamental taeckwondo skills of lower secondary students. Students who
participated in these activities demonstrated higher taekwondo skill scores after the intervention and
achieved significantly higher scores than those who received conventional physical education instruction.
These results suggest that this instructional approach can be practically applied in physical education
classes to promote sports skill development. Furthermore, it helps students improve the accuracy of their
skill performance, enhances their readiness to learn taekwondo, and provides physical education teachers
with a systematic framework for designing learning activities that foster both behavioral and skill
development among learners. The finding indicates that physical education learning activities using theory

of Planned Behavior can improve lower secondary students’ basic taeckwondo skills.

Keywords: Theory of Planned Behavior, Physical education, Basic taekwondo skills, Lower secondary

students
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Figure 1. Research conceptual framework.
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Table 1. TPB-Based Physical Education Lesson Plans for Grade 9 Students.

Week Lesson Plan Name Number of plans
1 Basic Ready Stance 1
2-3 Front Kick 2
4-5 Side Kick 2
6-7 Roundhouse Kick 2
8 Practice basic taekwondo kicking skills: 3 techniques 1
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Table 2. Comparison of Pre-test Basic Taekwondo Skill Scores Between Groups.

Pre-test
Skills n Experimental group Control group t p
X S.D. X S.D.
Total Skills Score 27 31.85 2.476 31.81 2.020 0.060 .952
Basic Ready Stance 27 6.07 0.730 5.33 0.920 3.278 <.001*
Front Kick 27 10.70 0.912 9.52 0.893 4.824 <.001*
Side Kick 27 6.96 1.126 8.15 1.292 3593 <.001*
Roundhouse Kick 27 8.11 1.251 8.81 0.834 2433  .018*

*p < .05
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Table 3. Pre-test and Post-test Basic Taekwondo Skill Scores in the Experimental Group.

. Pre-test Post-test
Experimental group n = <D = <D t p
Total Skills Score 27 31.85 2.476 63.67 2.236 51.484 <.001*
Basic Ready Stance 27 6.07 0.730 11.30 0.609 27.859 <.001*
Front Kick 27 10.70 0.912 19.56 0.698 43.249 <.001*
Side Kick 27 6.96 1.126 15.22 1.121 28.938 <.001*
Roundhouse Kick 27 8.11 1.251 17.59 1.394 36.745 <.001*

*p <.05
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Table 4. Pre-test and Post-test Basic Taekwondo Skill Scores in the Control Group.

Pre-test Post-test
Control group n = <D = Ty t p
Total Skills Score 27 31.81 2.020 36.74 2.863 9.898 <.001*
Basic Ready Stance 27 5.33 0.920 6.07 1.072 3.764 <.001*
Front Kick 27 9.52 0.893 11.26 1.095 7.775 <.001*
Side Kick 27 8.15 1.292 9.25 0.813 7.211 <.001*
Roundhouse Kick 27 8.81 0.834 10.15 1.460 4.899 <.001*

*p < .05
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Table 5. Comparison of Post-test Basic Taekwondo Skill Scores Between Groups.

Post-test
Skills n Experimental group Control group t p
X S.D. X S.D.
Total Skills Score 27 63.67 2.236 36.74 2.863 38.510 <.001*
Basic Ready Stance 27 11.30 0.609 6.07 1.072 22.021 <.001*
Front Kick 27 19.56 0.698 11.26 1.095 33.194 <.001*
Side Kick 27 15.22 1.121 9.25 0.813 22.376 <.001*
Roundhouse Kick 27 17.59 1.394 10.15 1.460 19.165 <.001*

*0 < 05
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Abstract

This study aimed to: (1) examine the levels of social support and community environments con-

ducive to exercise among older adults in urban Phitsanulok, Thailand; and (2) compare social support and
perceived community environments according to gender, age, educational level, occupation, and health
status. The sample consisted of 400 older adults purposively selected from participants in exercise-related
training activities. Data were collected using a questionnaire with an index of item-objective congruence of
0.82 and a reliability coefficient of 0.87. Data were analyzed using frequency, percentage, mean, standard
deviation, and one-way analysis of variance. The findings revealed that: (1) overall social support was at a
moderate level (X= 3.40, SD = 0.49), with family support having the highest mean score; (2) the overall
community environment was rated at a high level (X= 3.52, SD = 0.54), with community safety having the
highest mean score; and (3) no statistically significant differences in social support or perceived community
environments were found according to gender, age, educational level, occupation, or health status at the
.05 level. These findings provide foundational evidence for sports science practices aimed at creating safe
and appropriate exercise opportunities for older adults. They may also support community health innova-
tions that integrate the roles of families, community networks, and government agencies in promoting

access to exercise among diverse groups of older adults.
Keywords: Social support, Community environment, Exercise, Older adults
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Figure 1. Conceptual Framework
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Table 1. Levels of Social Support among Older Adults (n = 400).

Social Support X S.D. Level
Family Support 3.75 0.72 High
Peer or Community Support 3.49 0.75 High
Government Agency Support 3.03 0.76 Moderate
Overall 3.40 0.49 Moderate
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Table 2. Perceived Community Environments Conducive to Exercise (n = 400).

Community Environment Conducive to Exercise X S.D. Level

Availability of Exercise Facilities 352  0.79 High
Community Safety 354  0.75 High
Accessibility of Exercise Facilities or Equipment 348  0.76 High
Overall 3.52 0.54 High
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Table 3. Comparisons of Mean Social Support Scores by Demographic Characteristics.

Demographic Characteristics Statistical test F p-value
Gender One-way ANOVA 0.365 .694
Age One-way ANOVA 1.488 217
Educational level One-way ANOVA 0.943 .439
Occupation One-way ANOVA 1.396 .234
Health status One-way ANOVA 0.258 73

Note: Gender categories included female, male, and other (LGBTQ+).
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Table 4. Comparisons of Mean Perceived Community Environment Scores by Demographic Characteristics.

Demographic Characteristics Statistical test F p-value
Gender One-way ANOVA 2.742 .066
Age One-way ANOVA 0.514 673
Educational level One-way ANOVA 0.852 .493
Occupation One-way ANOVA 1.106 .353
Health status One-way ANOVA 1.229 .294

Note: Gender categories included female, male, and other (LGBTQ+).
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Abstract

Cheerleading is a judged team sport that requires technical accuracy, rhythm control, expressive

performance, and team synchronization. However, evidence on pre-competition anxiety among university
cheerleading athletes in China remains limited. This cross-sectional study examined cognitive anxiety,
somatic anxiety, and self-confidence among university cheerleading athletes in Guangxi, China. A
convenience sample of 213 athletes from 12 universities competing in the 2025 National Cheerleading
League (Guangxi) completed the Competitive State Anxiety Inventory-2. Independent-samples t-tests were
used for gender, training experience, sport level, educational level, and major type; one-way ANOVA with
Tukey post hoc tests was used for competition experience; and Pearson correlation analysis was used to
examine relationships among the three psychological dimensions. No significant differences were found
across gender or training-experience groups (p > .05). Ranked athletes reported significantly higher cognitive
anxiety (p = .001), somatic anxiety (p < .001), and self-confidence (p = .046) than non-ranked athletes.
Significant differences were found across educational-level and major-type groups in cognitive and somatic
anxiety, but not in self-confidence. Competition-experience groups differed significantly in somatic anxiety
(p = .014) and self-confidence (p = .039). Cognitive anxiety was strongly correlated with somatic anxiety
(r =.762, p < .001), while self-confidence was weakly correlated with somatic anxiety (r = .167, p < .05).
These findings suggest that pre-competition anxiety in university cheerleading should be interpreted as a
multidimensional response that varies across competitive and educational contexts.

Keywords: Pre-competition anxiety, Cognitive anxiety, Somatic anxiety, Self-confidence, University
cheerleading athletes

Introduction

Cheerleading is a performance-based team sport that requires athletes to demonstrate precise
technical movements, effective rhythm control, expressive movement skills, and strong team coordination.
In China, cheerleading has developed rapidly within primary, secondary, and university sport systems.
According to official data provided by the Cheerleading Branch of the China Trampoline and Acrobatic
Association, the number of teams participating in national cheerleading competitions has continued to
increase. For example, the 2025 National Cheerleading Championship attracted 225 teams from 26
provinces and municipalities, with more than 6,400 athletes and coaches participating. The youth group,
represented by university students, was the largest competition group. These developments indicate that
university cheerleading has become an indispensable part of competitive cheerleading in China
(Cheerleading Branch of the China Trampoline and Acrobatic Association, 2025).

The competitive characteristics of cheerleading make it a meaningful context for examining
athletes’ psychological responses before competition. Cheerleading combines athletic execution, aesthetic
presentation, and team coordination. Research on cheerleading technique evaluation has emphasized the
importance of technical execution and movement quality in performance assessment (Lu et al., 2025).
Similar considerations have been noted in cheer sports, where performance evaluation involves difficulty,
execution quality, team synchronicity, choreography, and artistic expression (Wesely et al,, 2025). Athletes
must complete complex routines under judging standards, audience attention, time pressure, and team-
based scoring conditions. In this context, errors in timing, formation, or movement execution can affect not
only individual performance but also the overall quality of the team routine.
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Pre-competition anxiety is a common psychological state in competitive sport and refers to the
state anxiety experienced by athletes before competition. It often involves worry-related thoughts, physical
tension, and changes in self-confidence. In the Competitive State Anxiety Inventory-2 framework developed
by Martens et al. (1990), these responses are commonly examined through three dimensions: cognitive
anxiety, somatic anxiety, and self-confidence. Cognitive anxiety refers to worry, negative expectations, and
concerns about performance outcomes. Somatic anxiety refers to perceived physiological arousal, such as
bodily tension, nervousness, or discomfort before competition. Self-confidence reflects athletes’ belief in
their ability to perform successfully. These dimensions should be interpreted separately because they do
not necessarily change in the same direction. Meta-analytic evidence has shown that cognitive anxiety,
somatic anxiety, and self-confidence may have different relationships with sport performance across
competitive contexts (Craft et al., 2003). Therefore, an athlete may experience physical arousal or
performance-related worry while still maintaining confidence in the ability to perform.

Previous research suggests that pre-competition anxiety is shaped by both individual characteristics
and sport-specific contexts. Competitive pressure may become more evident when athletes perceive an
event as important but feel uncertain about meeting performance demands (Li et al,, 2025). In judged
performance sports such as cheerleading, athletes are evaluated not only on technical completion but also
on rhythm, expression, synchronization, and presentation quality. This creates a psychological context in
which individual preparation, team coordination, and judged performance demands intersect.

Gender may influence how athletes perceive and respond to pre-competition pressure, but
previous findings remain inconsistent. Ahmedov et al. (2025) reported gender-related differences in pre-
competition anxiety, whereas do Nascimento et al. (2023) found no significant gender differences among
handball athletes. These mixed findings suggest that gender should be examined within sport-specific
contexts. In university cheerleading, where athletes perform under shared judging criteria and team-based
conditions, gender is therefore a relevant variable for examining possible differences in pre-competition
psychological responses.

Training experience is another factor that may influence athletes’ psychological responses before
competition. Longer participation in systematic training may increase familiarity with technical demands,
competition procedures, and performance expectations. It may also support perceived preparedness and
confidence. However, training duration does not necessarily reduce all dimensions of anxiety. In judged and
aesthetic sport contexts, experience and perceived preparedness have been identified as relevant factors
in athletes’ pre-competitive psychological states (Aliberti et al., 2024). In addition, psychological preparation
may vary according to athletes’ competitive backgrounds and exposure to mental training (Kelemen et al.,,
2024). These findings suggest that training experience may help explain variation in cognitive anxiety, somatic
anxiety, and self-confidence, although its effects may differ across psychological dimensions.

Sport-related characteristics may also contribute to differences in pre-competition anxiety. Athletes
with higher sport status or greater competition exposure may have stronger perceived competence, but
they may also face higher expectations and greater responsibility. Studies involving high-level athletes and
college athletes have shown that competitive state anxiety and self-confidence are important psychological
variables in sport performance contexts (Conde-Ripoll et al., 2024; Wu et al., 2025). These findings indicate
that sport-related variables such as sport level and competition experience should be examined in relation
to each psychological dimension rather than treated as general background variables. For university
cheerleading athletes, sport level and competition experience may be especially relevant because

competitive routines require synchronization, role responsibility, and visible execution under judging
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conditions.

In addition to sport-related factors, university athletes may experience pressure arising from
academic and developmental demands. Collegiate athletes often need to manage training, competition,
academic work, and personal development simultaneously, which may increase psychological strain during
competitive periods (Lopes Dos Santos et al., 2020). Research on dual-career student-athletes has also
highlighted challenges related to time management, institutional support, and psychological adaptation (De
Maio et al., 2025). These considerations make educational level and major type relevant variables when
examining pre-competition anxiety among university athletes. For sport-related major students, competition
may also be connected with professional identity and future development, whereas non-sport-related
major students may experience competition more as an extracurricular or team-based activity.

Although pre-competition anxiety has been studied across a range of sports, evidence specific to
university cheerleading athletes in China remains limited. This research gap is important because university
cheerleading combines judged performance, team synchronization, music rhythm, formation changes, and
collective responsibility. These characteristics may produce psychological responses that differ from those
observed in individual or non-judged sports. Moreover, as university cheerleading continues to expand
within China’s national competition system, it becomes increasingly necessary to understand how athletes’
demographic, sport-related, and educational characteristics may differentiate cognitive anxiety, somatic
anxiety, and self-confidence before competition.

Accordingly, this study examined pre-competition anxiety among university cheerleading athletes
in Guangxi, China. It compared cognitive anxiety, somatic anxiety, and self-confidence across gender, training
experience, sport level, competition experience, educational level, and major type. It also examined the
correlations among the three psychological dimensions. As shown in Figure 1, the conceptual framework
presents the demographic and sport-related characteristics used for group comparisons and the correlations
examined among cognitive anxiety, somatic anxiety, and self-confidence. The findings may help clarify how
pre-competition psychological responses vary across competitive and educational groups in university
cheerleading and provide a basis for more targeted psychological support in university cheerleading training

and competition.

4 N f N
Sociodemographic, sport-related, sis . : ’
4 sz Pre-competition anxiety dimensions
and educational characteristics ek by
1. Gender e Cognitive anxiety
i Group comparisons
2. Educational level (t-tests / ANOVA) o L3
3. Training experience — s o : 8
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\, 7 \ J
Figure 1. Conceptual Framework of Pre-Competition Anxiety
among University Cheerleading Athletes
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Research methodology

This study used a quantitative cross-sectional survey design. The study was approved by the Human
Research Ethics Committee of Mahasarakham University, approval number 652-609/2025.

Study design and background

This study used a quantitative cross-sectional survey design to examine pre-competition anxiety
among university cheerleading athletes in Guangxi, China. The study focused on three psychological
dimensions of the CSAI-2: cognitive anxiety, somatic anxiety, and self-confidence. Data were collected during
the 2025 National Cheerleading League (Guangxi), held from 7 to 9 November 2025. Participants completed
the questionnaire on the day of competition, approximately 30-60 minutes before their scheduled
performance. This administration period was selected to capture their immediate pre-competition

psychological states.

Participants and sampling

The target population comprised 665 university cheerleading athletes from 12 universities in
Guangxi, China. Athletes were eligible to participate if they: (1) were enrolled university students and
members of a university cheerleading team; (2) participated in the 2025 National Cheerleading League
(Guangxi); and (3) voluntarily agreed to complete the questionnaire.

The minimum sample size was calculated using G*Power software. Based on an effect size of 0.25,
a significance level of .05, and statistical power of .80, the required minimum sample was 211 participants
(Faul et al., 2009). A convenience sampling approach was used. With assistance from competition organizers
and team coaches, eligible athletes who were present and accessible at the competition venue were invited
to participate. Recruitment continued until 230 questionnaires had been distributed. Participation was
voluntary and anonymous, and the athletes were informed that they could decline or discontinue
participation without penalty. Following data screening, 17 questionnaires were excluded because they
contained incomplete or invalid responses. Specifically, questionnaires with one or more unanswered
CSAI-2 items or incomplete essential demographic and sport-related information were removed from the

analysis. A total of 213 valid questionnaires were retained, yielding an effective response rate of 92.6%.

Data collection tools and techniques

The research instruments comprised two sections. The first section was the demographic and sport-
related information form, which eathered backeround data including gender, educational level, training
experience, sport level, competition experience, and major type.

The second section was the Competitive State Anxiety Inventory-2 (CSAI-2), developed by Martens
et al. (1990), which was used to assess the pre-competition psychological state of university cheerleading
athletes. The scale comprised three dimensions, including (1) cognitive anxiety (9 items), (2) somatic anxiety
(9 items), and (3) self-confidence (9 items), with a total of 27 items. Responses were rated on a 4-point
Likert scale: 1 = Not at all, 2 = Slightly, 3 = Moderately, and 4 = Very much so. Higher scores indicated
higher levels of the corresponding psychological dimension.

Before the main data collection, the complete Chinese-language questionnaire used in this study
was reviewed by five external experts. The review covered the translated wording of the 27 CSAI-2 items,
their suitability for assessing pre-competition anxiety among university cheerleading athletes, and the
relevance of the demographic and sport-related items to the research objectives. Each expert rated the
congruence of each item with the research objectives using scores of -1 (not congruent), 0 (uncertain), and

+1 (congruent). Thus, the experts evaluated the translated and contextually reviewed questionnaire used
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in the present study rather than the original English-language CSAI-2 alone. The average I0C score for the
complete questionnaire was .888, indicating satisfactory content congruence. A pilot test was subsequently
conducted with 30 university cheerleading athletes whose characteristics were similar to those of the main

study participants. The overall Cronbach’s alpha coefficient was .917, indicating good internal consistency.

Data analysis

The questionnaire data were analyzed using IBM SPSS Statistics version 29.0 and scored according
to the CSAI-2 scoring criteria. Descriptive statistics, including frequencies and percentages, were used to
summarize the participants’ demographic and sport-related characteristics. Means and standard deviations
were calculated for cognitive anxiety, somatic anxiety, and self-confidence.

Independent-samples t-tests were used to examine differences in cognitive anxiety, somatic
anxiety, and self-confidence according to gender, training experience, sport level, educational level, and
major type. One-way ANOVA was used to compare the three psychological dimensions across the
competition-experience groups. Before conducting the one-way ANOVA, normality was assessed using the
Shapiro-Wilk test togetherwith skewness and kurtosis values, while homogeneity of variance was examined
using Levene’s test. Although several subgroup distributions showed statistically significant departures from
normality in the Shapiro-Wilk test, the skewness and kurtosis values did not indicate severe non-normality.
Levene’s test indicated that the homogeneity of variance assumption was satisfied. Tukey’s post hoc test
was conducted when the overall ANOVA result was statistically significant. Pearson correlation analysis was
used to examine the correlations among cognitive anxiety, somatic anxiety, and self-confidence. Statistical
significance was set at p < .05.

Results

This study investigated pre-competition anxiety among university cheerleading athletes across
three dimensions: cognitive anxiety, somatic anxiety, and self-confidence. The results are presentedin the
following sections, including participant characteristics, group differences in pre-competition anxiety,
and correlations among the three psychological dimensions.

1. Results of participant characteristic analysis

A total of 213 university cheerleading athletes were included in the analysis. Table 1 shows the
demographic and sport-related characteristics of the participants. Most participants were female (67.61%),
undergraduates (54.93%), and had 1-3 years of training experience (66.67%). Most athleteswere non-ranked
(79.34%) and were from non-sport-related majors (75.12%). Regarding competition experience, the largest
proportion had participated in 1-2 competitions (37.09%), followed by those with no previous competition
experience (29.11%), five or more competitions (18.31%), and 3-4 competitions (15.49%).

Table 1. Presents the demographic and sport-related characteristics of the participants.

Variable Category Frequency Percent (%)
Gender Male 69 32.39
Female 144 67.61
Educational Level Vocational College 96 45.07
Undergraduate 117 54.93
Training Experience 1-3 years 142 66.67
4-7 years 71 33.33
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Table 1. (Continued)

Variable Category Frequency Percent (%)

Sport Level Non-ranked 169 79.34
Ranked aaq 20.66

Competition Experience 0 times 62 29.11
1-2 times 79 37.09

3-4 times 33 15.49

> 5 times 39 18.31

Major Type Sport-related 53 24.88
Non-sport-related 160 75.12
Total 213 100.00

2. Analysis of differences by gender and training experience

The results of the independent samples t-tests for gender and training experience are presented
in Table 2. Gender showed no significant differencesin cognitive anxiety, somatic anxiety, or self-confidence
(p > .05). Training experience also showed no significant differences across the three psychological

dimensions (p > .05).

Table 2. Differences in pre-competition anxiety by gender and training experience.

Variable Group Cognitive anxiety = Somatic anxiety  Self-confidence
Male (n=69) 20.81 + 5.67 20.01 + 5.30 23.83 + 2.86
Female (n=144) 20.81 + 5.30 19.12 £ 5.10 24.10 + 4.39
Gender
t -0.008 -1.185 0.54
p value .994 237 .59
Training 1-3 years (n=142) 20.67 + 5.53 19.61 + 5.24 23.87 £ 3.92
experience 4-7 years (n=71) 21.08 + 5.18 19.01 £ 5.04 24.28 + 4.03
t -0.528 0.786 -0.71
p value .598 .433 .478

Note. *p < .05 indicates statistical significance.

3. Analysis of differences by educational level

Educational level was also associated with significant differences in cognitive anxiety and somatic
anxiety, as shown in Table 3. Undergraduate athletes had higher cognitive anxiety scores than vocational
college athletes (t = 2.014, p = .045), and they also reported higher somatic anxiety scores (t = 3.417,
p = .001). However, no significant difference was found in self-confidence between the two educational

groups (t = -1.683, p = .094).
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Table 3. Differences in pre-competition anxiety by educational level.

Variable Group Cognitive anxiety Somatic anxiety Self-confidence
Educational  Vocational college
19.99 + 5.54 18.10 + 4.68 24.51 + 3.96
level (n = 96)
Undergraduate
21.48 +5.23 20.48 + 5.33 23.60 + 3.92
(n=117)
t 2.014 3.417 -1.683
p value .045% .001* .094

Note. *p < .05 indicates statistical significance.

4. Analysis of differences by sport level

Sport level was associated with significant differences in cognitive anxiety, somatic anxiety, and
self-confidence, as shown in Table 4. Ranked athletes had higher cognitive anxiety scores than non-ranked
athletes (t = -3.507, p = .001), and they also reported higher somatic anxiety scores (t = -6.598, p < .001).
In addition, ranked athletes showed higher self-confidence than non-ranked athletes (t = -2.009, p = .046).

Table 4. Differences in pre-competition anxiety by Sport level.

Variable Group Cognitive anxiety = Somatic anxiety Self-confidence
Non-ranked (n=169) 20.34 + 5.78 18.32 + 5.01 2373 + 3.76
Ranked (n=44) 22.59 + 3.06 23.59 + 3.35 25.07 + 4.52
Sport level
t -3.507 -6.598 -2.009
p value .001* < .001* .046*

Note. *p < .05 indicates statistical significance.

5. Analysis of differences by sport level

Major type was also associated with significant differences in cognitive anxiety and somatic anxiety,
as shown in Table 5. Sport-related major athletes had higher cognitive anxiety scores than non-sport-related
major athletes (t = 2.254, p = .025), and they also reported higher somatic anxiety scores (t = 4.596,
p < .001). However, no significant difference was found in self-confidence between the two major groups
(t=1.103, p = .271).

Table 5. Differences in pre-competition anxiety by Sport level.

Variable Group Cognitive anxiety Somatic anxiety  Self-confidence
Major type Sport-related
22.25 + 5.11 22.11 £ 5.18 24.53 + 4.34
(n = 53)
Non-sport-related
20.33 + 5.44 18.51 + 4.86 23.84 + 3.81
(n = 160)
t 2.254 4.596 1.103
p value .025% < .001* 271

Note. *p < .05 indicates statistical significance.
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6. Differences in pre-competition anxiety by competition experience

As shown in Table 6, one-way ANOVA revealed significant differences among competition-
experience groups in somatic anxiety, F(3, 209) = 3.612, p = .014, partial 1)? = .049, and self-confidence,
F(3, 209) = 2.837, p = .039, partial N? = .039. No significant group difference was observed in cognitive
anxiety, F(3, 209) = 1.605, p = .189, partial 1)? = .023. Tukey post hoc comparisons (see Table 6) indicated
that athletes with five or more competition experiences reported significantly higher somatic anxiety than

those with no experience and those with 1-2 experiences.

Table 6. Differences in Pre-Competition Anxiety by Competition Experience.

Variable Group Cognitive anxiety Somatic anxiety Self-confidence
Competition 0 times (n = 62) 20.95 = 5.36 18.63 £ 4.94b 23.52 = 3322
experience 1-2 times (n = 79) 2011 £ 5.71 18.92 = 5.47b 23.41 £ 4.00

3-4 times (n = 33) 20.36 = 5.58 19.21 = 4.612b 2518 = 4662
>5 times (n = 39) 2236 £ 4.49 21.79 &£ 4.852 25.03 = 3.882
F 1.605 3.612 2.837
p value 1189 .014* .039*
Partial 1) 023 .049 .039

Note. Values are presented as mean + SD. *p < .05. Partial )2 indicates effect size. One-way ANOVA was used for group comparisons. Tukey’s post
hoc testwas applied for multiple comparisons. Different superscript letters indicate significant differences between groups, while shared letters indicate

no significant difference. Post hoc p-values are not reported because significance is indicated by superscript letters.

7. Analysis of correlations among psychological dimensions

Statistical analyses revealed significant correlations among selected dimensions of pre-competition
anxiety (Table 7). A strong positive correlation was found between cognitive anxiety and somatic anxiety (r
= .762, p < .001), indicating that athletes who experienced greater worry-related thoughts also reported
stronger physiological symptoms. Self-confidence showed no significant correlation with cognitive anxiety
(r=.028, p > .05), whereas a weak positive correlation was observed between self-confidence and somatic
anxiety (r = .167, p < .05). These correlation patterns partially support the conceptual framework presented
in Figure 1, particularly the expected association between cognitive anxiety and somatic anxiety, while the

relationships involving self-confidence were weaker and less consistent.

Table 7. Correlations among cognitive anxiety, somatic anxiety, and self-confidence.

Variable Mean + SD Cognitive anxiety Somatic anxiety Self-confidence
Cognitive anxiety 20.81 £ 5.41 1 - -
Somatic anxiety 19.41 + 5.17 T62%%* 1 -
Self-confidence 24.01 + 3.95 .028 167* 1

Note. *p < .05, **p < .01, ***p < .001 indicates statistical significance.
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Discussion

This study examined pre-competition anxiety among university cheerleading athletes across three
dimensions: cognitive anxiety, somatic anxiety, and self-confidence. Consistent with the CSAI-2 framework,
these dimensions were interpreted as related but distinct components of athletes’ pre-competition
psychological states. Recent research has similarly treated competitive anxiety and self-confidence as
separate indicators of psychological readiness and performance-related responses (Castillo-Rodriguez et al,,
2022, Dominguez-Gonzalez et al, 2024). In the present study, significant group differences were
concentrated in sport level, competition experience, educational level, and major type, whereas no
significant differences were found across gender or training-experience groups. This pattern supports the
need to interpret each psychological dimension separately rather than relying on a single general anxiety
score. Recent measurement research also supports treating anxiety and self-confidence as distinct but
related psychological constructs in high-stakes sport situations (Trpkovici et al., 2023).

No significant differences in cognitive anxiety, somatic anxiety, or self-confidence were found
between male and female athletes. This finding suggests that gender did not distinguish pre-competition
psychological responses in the present sample, although gender differences have been reported in some
team-sport settings (Sadrincevait€ & Gricillt€, 2023). One possible explanation is that male and female
university cheerleading athletes perform under the same judging criteria, team routines, rhythm
requirements, and shared performance pressure. Previous research has also suggested that gender
differences may depend on skill level, sport context, and psychological resources rather than gender alone
(Gonzalez-Hernéandez et al., 2020; Hagan et al, 2017). Similarly, no significant differences were found
between the two training-experience groups. Training duration may not fully represent psychological
preparation, as athletes with similar years of participation may differ in training quality, competitive roles,
perceived preparedness, and team responsibility. This interpretation is consistent with evidence that playing
experience and sport characteristics do not produce uniform differences in competitive anxiety and self-
confidence (Chatterjee et al., 2025).

Sport level produced the clearest group differences in the present study. Ranked athletes reported
higher cognitive anxiety, somatic anxiety, and self-confidence than non-ranked athletes. This combination
is understandable when competitive anxiety is viewed as multidimensional rather than uniformly negative.
Research in dancesport has shown that athletes from different competitive classes and levels of
preparedness may display different patterns of anxiety and self-confidence (Aliberti et al., 2024). Differences
in anxiety profiles have also been observed across competitive levels in other sports (Karim et al., 2019). In
the present sample, the higher self-confidence reported by ranked athletes may reflect stronger perceived
competence and previous successful competitive experience, whereas their higher anxiety scores may
reflect greater performance expectations and responsibility. Instead, competition experience appeared to
distinguish physical activation more clearly than worry-related thoughts in this sample. Ranked cheerleading
athletes may be expected to perform more difficult movements, maintain rhythm accuracy, support team
synchronization, and minimize visible errors under judging conditions. Their higher anxiety scores may
therefore indicate greater awareness of performance demands rather than poorer psychological readiness.
Similar differences in anxiety and confidence have been observed across competitive levels in other sport
contexts (Castillo-Rodriguez et al., 2022).

The overall ANOVA indicated differences across competition-experience groups in somatic anxiety
and self-confidence, but not in cognitive anxiety. Tukey’s post hoc comparisons showed that athletes who
had participated in five or more competitions reported significantly higher somatic anxiety than those with
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no previous competition experience and those who had participated in 1-2 competitions. No other pairwise
differences in somatic anxiety were significant. Although the overall ANOVA for self-confidence was
statistically significant, the post hoc comparisons did not identify any significant pairwise differences
between the competition-experience groups. These results should therefore be interpreted cautiously and
do not support a simple linear conclusion that greater competition experience consistently increases self-
confidence or reduces anxiety. Instead, competition experience appeared to distinguish physical activation
more clearly than worry-related thoughts in this sample. Familiarity with competition procedures, team
coordination, and judging expectations may coexist with stronger somatic activation when experienced
athletes face greater expectations or more visible team roles. Previous research has similarly shown that
pre-competition situations involve both psychological and physiological responses (Souza et al.,, 2019),
while evidence from judsed performance sports suggests that anxiety profiles may vary across experience
and preparedness groups (Aliberti et al., 2024).

Significant differences across educational-level and major-type groups were found in cognitive
anxiety and somatic anxiety, but not in self-confidence. Undergraduate athletes reported higher cognitive
and somatic anxiety than vocational college athletes, while athletes in sport-related majors reported higher
anxiety scores than those in non-sport-related majors. The observed group differences were therefore
confined mainly to the anxiety dimensions rather than self-confidence. University athletes may experience
different combinations of academic demands, professional expectations, training responsibilities, and
perceptions of competition depending on their educational level and major. Research among university
athletes has shown that cognitive anxiety, somatic anxiety, and self-confidence should be interpreted within
a broader motivational and educational context (Mercader-Rubio et al., 2023). Cognitive and somatic anxiety
have also been linked to sport performance among student-athletes (Parnabas et al.,, 2013). Nevertheless,
the present findings only demonstrate differences between educational and major groups and should not
be interpreted as evidence that educational background directly causes anxiety.

The correlation findings further support the need to interpret the three CSAI-2 dimensions
separately. Cognitive anxiety was strongly and positively correlated with somatic anxiety, indicating that
athletes who reported more worry-related thoughts also tended to report stronger physical anxiety
responses. This finding is consistent with research showing that cognitive and somatic components of pre-
competition anxiety may occur together (Sadrincevait€ & Gricillt€, 2023). Pre-competition periods may also
involve physiological changes alongside self-reported anxiety responses (Souza et al,, 2019). In contrast,
self-confidence was not significantly correlated with cognitive anxiety, suggesting that worry-related
thoughts did not necessarily correspond to lower confidence in the present sample. Self-confidence was
only weakly and positively correlated with somatic anxiety. Some athletes may therefore experience
physical activation while continuing to believe that they are capable of performing successfully. Research
involving basketball players has similarly shown that sport confidence and competitive anxiety may operate
through distinct psychological processes (Chun et al., 2022). Somatic anxiety should not automatically be
interpreted as low self-confidence; in this sample, it may represent competition-related activation that

athletes need to regulate rather than eliminate.

Conclusions and Recommendations

This study examined pre-competition anxiety among university cheerleading athletes across
cognitive anxiety, somatic anxiety, and self-confidence. No significant differences were found across gender
or training-experience groups. In contrast, the three psychological dimensions differed between ranked and
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non-ranked athletes. Differences across competition-experience groups were found in somatic anxiety and
self-confidence, although Tukey’s post hoc comparisons identified significant pairwise differences only in
somatic anxiety. Educational-level and major-type groups differed in cognitive and somatic anxiety but not
in self-confidence. Cognitive anxiety was strongly and positively correlated with somatic anxiety, while self-
confidence was weakly correlated with somatic anxiety and was not significantly correlated with cognitive
anxiety. These findings support interpreting pre-competition anxiety as a multidimensional psychological
response that may vary across competitive and educational groups.

1. Practical Implications

1) Coaches may consider monitoring cognitive anxiety, somatic anxiety, and self-confidence
separately, particularly among ranked athletes and athletes with greater competition exposure. Higher
self-confidence does not necessarily indicate the absence of worry-related thoughts or physical activation
before competition.

2) Psychological preparation may focus on helping athletes recognize the distinction between
cognitive worry and physical activation. This may allow coaches to provide support that is more responsive
to athletes’ specific pre-competition psychological states.

3) Strategies such as breathing regulation, relaxation, body awareness, attentional control, and
competition simulation could be considered as possible components of psychological preparation.
However, these strategies were not directly tested in the present study and should therefore be regarded
as potential practical applications rather than conclusions established by the current findings.

4) Because cheerleading requires synchronization, rhythm control, and performance under judging
conditions, teams may explore integrating psychological preparation into technical training and full-routine
rehearsals. The effectiveness of this integrated approach should be evaluated in future intervention studies.

2. Recommendations for Future Research

1) Longitudinal studies are needed to examine changes in cognitive anxiety, somatic anxiety, and
self-confidence across different competition stages, including training periods, the pre-competition period,
immediately after competition, and recovery.

2) Future research could combine questionnaire data with physiological indicators, such as heart
rate variability, heart rate, and salivary cortisol, to clarify the correspondence between self-reported anxiety
and physiological activation.

3) Future studies should consider athletes’ team roles, performance ranking, routine difficulty, and
positions within the team, as these factors may provide a more detailed explanation of group differences
in pre-competition psychological responses.

4) Because the present sample was limited to university cheerleading athletes in Guangxi, China,
future studies should include athletes from other regions, competitive levels, and cheerleading categories

to examine the generalizability of the findings.
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Abstract

This study aimed to examine the current situation of basketball learning and participation across
selected learner- and context-related dimensions among physical education students at Xingtai University.
This study employed a quantitative-dominant explanatory sequential mixed-methods design. Quantitative
data were collected through a questionnaire survey, while semi-structured interviews were used as
qualitative data to explain and support the quantitative findings. The quantitative target group consisted of
406 physical education students at Xingtai University, and the qualitative informants consisted of 8 students
and 5 teachers. The research instruments included a five-point Likert scale gquestionnaire and a semi-
structured interview guide. Quantitative data were analyzed using frequency, percentage, mean, and
standard deviation, while qualitative data were analyzed through thematic categorization of interview
responses. The findings showed that the overall situation of basketball learning and participation was at a
high level. The highest mean scores were course design and evaluation and overall satisfaction (M = 4.47),
followed by campus basketball atmosphere (M = 4.45), cognition and attitude toward basketball (M = 4.42),
teaching method (M = 4.40), and participation initiative (M = 4.38). However, skill mastery (M = 4.32) and
venue and facilities (M = 4.29) had relatively lower mean scores than the other dimensions. Qualitative
findings indicated that students generally participated in classroom-based basketball activities, but
independent after-class practice remained limited. The findings suggest that basketball learning and
participation among physical education students at Xingtai University were generally at a high level,
although facility support, after-class practice, and continuous skill development still require further

attention.

Keywords: Current situation, Basketball learning, Basketball participation, Physical education students,

Xingtai University

Introduction

Basketballis one of the most widely practiced team sports in higher education because it combines
physical fitness, tactical thinking, teamwork, communication, and social interaction. In physical education
programs, basketball is not only taught as a sport skill course but also functions as an important learning
context for developing students’ movement competence, cooperation, discipline, and long-term sport
participation. For physical education students, basketball learning is particularly important because it is
related to both personal sport competence and future professional preparation as teachers, coaches, or
sport practitioners. Self-Determination Theory has also been widely applied in physical education research.
A systematic review and meta-analysis by Vasconcellos et al. (2020) showed that autonomy support,
competence support, and relatedness support are important conditions associated with students’
motivation and engagement in physical education. Basketball learning and participation are directly
important for physical education students because they are not merely components of a sport skill course,
but are also related to practical competence, technical and tactical understanding, communication,
teamwork, and preparation for future professional roles as physical education teachers, coaches, or sport
practitioners. Therefore, understanding the current situation of basketball learning and participation among
physical education students is important for improving physical education instruction in higher education
(Yang et al., 2021; Wang et al., 2024).

Previous literature indicates that students’ learning and participation in sport are related to several

dimensions, including learner-related, teaching-related, and environmental conditions. Learner-related
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dimensions include motivation, perceived competence, attitude, and participation initiative. Teaching-
related dimensions include teaching method, course design, evaluation, and instructional feedback.
Environmental dimensions include venue, equipment, facilities, and the campus sport atmosphere. These
considerations are consistent with Self-Determination Theory, which explains that students’ motivation is
supported by autonomy, competence, and relatedness (Ryan & Deci, 2020; Vasconcellos et al., 2020). They
are also consistent with research showing that physical activity participation is associated with individual,
social, and environmental factors (Bauman et al., 2012). The development of basketball in Chinese higher
education is also closely connected with national health and sport policies. The Healthy China 2030 plan
emphasizes health promotion, regular physical activity, and the development of supportive environments
for population health, which aligns with the broader development of physical education in higher education
(Jiang, 2016). In addition, China’s plan to build a leading sports nation highlights the importance of sport
participation, sport infrastructure, and the broader development of sport culture (State Council of the
People’s Republic of China, 2019). These policy directions indicate that university physical education should
not focus only on technical instruction, but should also provide learning environments that encourage
students to participate actively and continuously in sport. In basketball-related physical education, Hu et
al. (2022) found that a “SPOC + flipped classroom” approach supported physical education students’
motivation for learning basketball skills and promoted more autonomous forms of motivation.

International health guidelines also support the importance of regular physical activity among
young adults. The World Health Organization (2020) states that physical activity contributes to physical and
mental health and recommends that adults engage in regular moderate-to-vigorous physical activity. In this
regard, university basketball can serve as a practical means of promoting students’ physical activity because
it provides opportunities for skill practice, peer interaction, enjoyment, and repeated participation. However,
students’ participation in basketball does not depend only on the availability of a formal course. It is also
related to individual, social, and environmental conditions, including motivation, perceived competence,
teaching support, facility access, peer interaction, and opportunities for continued practice (Bauman et al,,
2012; Vasconcellos et al., 2020). In Chinese university and physical education contexts, previous studies
have increasingly emphasized the improvement of physical education and basketball learning through
instructional innovation, such as blended learning, flipped classroom approaches, and student-centered
teaching models. Overall, these studies suggest that structured instruction, motivational support, and
meaningful participation can contribute to students’ learning attitudes, sport skills, physical fitness, and
engagement in physical education (Hu et al., 2022; Wang et al., 2024; Zhang et al., 2024). However, much
of the existing research has focused on specific teaching interventions or experimental outcomes. Less
attention has been given to describing the current situation of basketball learning and participation across
selected learner- and context-related dimensions.

Recent research in physical education has emphasized that students’ learning attitudes and
participation are strengthened when teaching models are student-centered, supportive, and meaningful.
Ryan & Deci (2020) explained that motivation is supported when individuals experience autonomy,
competence, and relatedness. These concepts are relevant to basketball learning because students are
more likely to participate when they feel capable, supported, and meaningfully involved in class activities.
A systematic review by Zhang et al. (2024) showed that the Sport Education Model can improve students’
learning attitudesin physical education, suggesting that structured roles, meaningful participation, and team-
based learning are important for student engagement. Similarly, Wang et al. (2024) found that a blended

learning model in basketball education improved several physical fitness indicators among Chinese
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university students, showing that innovation in basketball teaching remains an important issue in Chinese
higher education.

At Xingtai University, basketball is included in the learning experience of physical education
students. However, there remains limited systematic evidence explaining how students perceive basketball
learning and participation across key dimensions, including venue and facilities, teaching method, course
design and evaluation, campus basketball atmosphere, participation initiative, skill mastery, cognition and
attitude toward basketball, and overall satisfaction. It also remains unclear whether students’ positive
perceptions of course design and campus atmosphere are accompanied by sufficient after-class practice,
skill development, and access to basketball facilities. Therefore, investigating this issue in the specific
context of Xingtai University is necessary to provide evidence for improving basketball learning and
participation. Although previous studies have explained the importance of motivation, teaching approaches,
and learning environmentsin physical education and sport participation, limited research has described the
current situation of basketball learning and participation among physical education students by considering
learner-related, teaching-related, and environmental dimensions together. In the specific context of Xingtai
University, systematic evidence remains limited regarding how physical education students perceive
basketball learning, how they participate in classroom and after-class basketball activities, and which
dimensions require further improvement. Therefore, this study was necessary to provide empirical baseline
information for improving basketball learning and participation at Xingtai University. The questionnaire
survey was used to describe students’ overall perceptions across the selected dimensions, while semi-
structured interviews were used to explain the practical conditions underlying the quantitative findings,
such as after-class practice, individual differences in skill development, and venue and equipment
constraints.

Based on these theoretical and empirical considerations, the present study examined the current
situation of basketball learning and participation across selected learner- and context-related dimensions
among physical education students at Xingtai University. A quantitative-dominant explanatory sequential
mixed-methods design was employed. The questionnaire survey was used to describe the overall situation
and the patterns of students’ perceptions across the selected dimensions, while semi-structuredinterviews
were used to explain the quantitative findings in greater depth. Combining quantitative survey data with
qualitative interview data helped provide a clearer understanding of both students’ perceptions and the
practical conditions related to basketball learning and participation.

This study adopted a descriptive conceptual framework to examine the current situation of
basketball learning and participation among physical education students. The framework was organized
around learner-related, teaching-related, and environmental dimensions. The learner-related dimensions
included participation initiative, skill mastery, cognition and attitude toward basketball, and overall
satisfaction. The teaching-related dimensions included teaching method and course design and evaluation.
The environmental dimensions included venue and facilities and campus basketball atmosphere.

Self-Determination Theory was used as supporting literature to help explain students’ motivation
and participation, particularly through the concepts of autonomy, competence, and relatedness. However,
SDT was not used as a causal model in this study. Instead, it provided a supporting theoretical lens for
interpreting dimensions related to motivation, perceived competence, participation, and the learning
environment.

Based on these theoretical and empirical considerations, the present study examined the current

situation of basketball learning and participation across selected learner- and context-related dimensions,
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namely venue and facilities, teaching method, course design and evaluation, campus basketball
atmosphere, participation initiative, skill mastery, cognition and attitude toward basketball, and overall

satisfaction.

Methodology

Research Design

This study employed a quantitative-dominant explanatory sequential mixed-methods design.
Quantitative data were first collected through a questionnaire survey as the main source of data, followed
by semi-structured interviews to explain and support the quantitative findings. Document analysis and field
investigation were used as preliminary procedures to develop the research instruments and understand the
context of basketball learning and participation among physical education students at Xingtai University.

In this study, the term “related conditions” refers to the contextual and learner-perceived aspects
examined through the questionnaire and semi-structured interviews. These include venue and facilities,
teaching method, course design and evaluation, campus basketball atmosphere, participation initiative, skill
mastery, cognition and attitude toward basketball, and overall satisfaction. The term is used descriptively
to explain the conditions associated with the current situation of basketball learning and participation. It
does not imply causal relationships or statistically tested predictors.

The research procedure consisted of four stages. First, document analysis was conducted by
reviewing relevant studies and documents related to basketball learning, sport participation, teaching
methods, venue and equipment support, and campus sport atmosphere. The information obtained from
this stage was used to define the questionnaire dimensions and develop the interview guide. Second, field
investigation was conducted to understand the general context of basketball courts, equipment, and
practice conditions at Xingtai University. This stage provided contextual information for developing items
related to venue and facilities and after-class practice conditions. Third, quantitative data were collected
through a questionnaire survey administered to all 406 physical education students at Xingtai University.
Fourth, semi-structured interviews were conducted with 13 students and teachers to provide explanatory
information related to the questionnaire findings, particularly classroom participation, after-class practice,

skill mastery, teaching methods, and venue and equipment conditions.

Population, Sample, and Informants

The quantitative target group consisted of 406 physical education students at Xingtai University
who had experience in basketball courses. Because the population was manageable and directly relevant
to the objective of the study, all 406 students were included in the questionnaire survey. After data
screening, 406 valid questionnaires were retained for analysis.

The qualitative informants consisted of 13 participants, including 8 students and 5 teachers. They
were selected through purposive sampling based on their direct relevance to basketball learning and
teaching at Xingtai University. The selection criteria included experience in basketball courses or basketball
teaching, ability to provide detailed information about classroom participation, after-class practice, skill
development, teaching methods, and venue and equipment conditions, and willingness to participate in a
semi-structured interview.

The number of 13 informants was considered sufficient for the qualitative phase because the
interviews were used to explain and support the quantitative findings rather than to develop a new theory.
Data from the 8 student informants reflected learners’ direct experiences, while data from the 5 teacher

informants provided instructional perspectives on teaching practices, skill development, and venue and
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equipment conditions. Therefore, the informants were considered appropriate for clarifying and

contextualizing the questionnaire findings.

Research Instrument

The research instruments consisted of a five-point Likert scale questionnaire and a semi-structured
interview form.

The questionnaire was developed from relevant concepts, previous studies, and the research
context of basketball learning and participation in university physical education. It covered the following
dimensions: venue and facilities, teaching method, course design and evaluation, campus basketball
atmosphere, participation initiative, skill acquisition, cognition and attitude toward basketball, and overall
satisfaction. Each item was rated on a five-point scale, ranging from low agreement to high agreement.

The semi-structured interview form was used to collect more detailed information about students’
and teachers’ experiences, including classroom participation, after-class practice, perceived skill
development, teaching methods, facility conditions, and campus basketball atmosphere. The interview data
were used to support the interpretation of the quantitative results.

Instrument Quality

The questionnaire was developed based on document analysis, relevant studies, field investigation,
and preliminary interviews. These procedures were used to define the dimensions and indicators related to
basketball learning and participation among physical education students. The draft questionnaire was
reviewed by experts for content validity and was revised in terms of wording, clarity, and content relevance.
A pilot test was then conducted with 30 participants to examine the appropriateness of the items and the
reliability of the instrument before the formal questionnaire was finalized.

Trustworthiness of Qualitative Analysis

To enhance the trustworthiness of the qualitative analysis, the semi-structured interview guide was
developed in alignment with the questionnaire dimensions. Interview data were analyzed through thematic
categorization, and the identified themes were compared with the quantitative findings from the
questionnaire. This connection between the two data sources helped check the consistency of the findings
and provided contextual explanations for key quantitative results, particularly after-class practice, individual
differences in skill mastery, and venue and equipment constraints.

Cautious Interpretation of Cronbach’s Alpha

The overall Cronbach’s alpha coefficient of the questionnaire was 0.991, and the reliability
coefficients of the subscales ranged from 0.955 to 0.983, indicating very high internal consistency. However,
these values should be interpreted cautiously because extremely high reliability coefficients may suggest
that some items are conceptually similar or overlapping. Therefore, the reliability results were used to
support the appropriateness of the questionnaire for descriptive analysis, not to confirm causal relationships
or a structural model among the variables.

Qualitative Informants

The qualitative informants consisted of 13 participants, including 8 students and 5 teachers. They
were selected through purposive sampling based on their direct relevance to basketball learning or
basketball teaching at Xingtai University. The selection criteria included experience in basketball courses or
basketball teaching, ability to provide detailed information about classroom participation, after-class
practice, skill development, teaching methods, and venue and equipment conditions, and willingness to
participate in a semi-structured interview.
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The number of 13 informants was considered appropriate for the qualitative phase because the
interviews were used to explain and support the quantitative findings rather than to develop a new theory.
Data from the 8 student informants reflected learners’ direct experiences, while data from the 5 teacher
informants provided instructional perspectives on teaching practices, skill development, and venue and

equipment conditions.

Data Collection

Data were collected from physical education students at Xingtai University. Questionnaires were
distributed to all students in the target population. Completed questionnaires were screened for
completeness, response quality, and coding accuracy before analysis. After screening, 406 questionnaires
were included as valid data. Semi-structured interviews were conducted with selected students and
teachers to obtain additional qualitative information. Participants were informed about the purpose of the
study, the voluntary nature of participation, and the confidentiality of their responses. Interview information

was used only for academic purposes and to support the interpretation of questionnaire findings.

Data Analysis

Quantitative data were analyzed using descriptive statistics, including frequency, percentage, mean,
and standard deviation. Frequency and percentage were used to describe the demographic characteristics
of the respondents, while mean and standard deviation were used to describe the current situation of
basketball learning and participation in each selected learner- and context-related dimension.

Mean scores from the five-point Likert scale were interpreted using three descriptive levels: low =
1.00-2.33, moderate = 2.34-3.66, and high = 3.67-5.00. These levels were used only to summarize students’
perceptions descriptively and were not interpreted as objective performance standards.

Qualitative data from semi-structured interviews were analyzed through thematic categorization.
Interview responses were reviewed, coded, and grouped into major themes related to classroom
participation, after-class practice, skill development, teaching methods, venue and equipment conditions,
and campus basketball atmosphere.

The integration of quantitative and qualitative findings was conducted during interpretation. The
descriptive questionnaire results were first used to identify the overall situation of basketball learning and
participation and the dimensions requiring further attention. The interview findings were then used to
explain and contextualize the quantitative results, especially the relatively lower mean scores for skill
mastery and venue and facilities. In this way, the qualitative findings supported the interpretation of how
students participated in basketball learning and which selected learner- and context-related dimensions

still required improvement.

Research Ethics

This study was approved by the Ethical Committee for Research in Human of Udon Thani Rajabhat
University under Protocol No. 0622.7/221 and Reference No. HECUD. 88/2026. Ethical approval was granted
on 12 May 2026, with approval valid until 12 May 2027. Data were collected after ethical approval had
been granted. The questionnaire survey and semi-structured interviews were conducted from June 2026.
The study was approved through the expedited review process. Participants were informed of the study
purpose, voluntary participation, confidentiality, and academic use of the data before completing the

questionnaire and participating in interviews.
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Results

The results are presented in three parts: demographic characteristics of the respondents, the
current situation of basketball learning and participation, and qualitative findings from semi-structured
interviews. The presentation focuses on descriptive findings in order to align with the research objective of
examining the current situation and related conditions of basketball learning and participation among
physical education students at Xingtai University.

1) Demographic Characteristics of Respondents

Table 1. Demographic Characteristics of Respondents (n = 406)

Variable Category Frequency Percentage
Male 230 56.65
Gender Female 176 43.35
Total 406 100.00
Freshman 144 35.47
Sophomore 116 28.57
Grade Junior 110 27.09
Senior 36 8.87
Total 406 100.00
Basketball Course Had taken a basketball
Experience course 106 100.00

Table 1 shows that the respondents consisted of 406 physical education students at Xingtai
University. There were 230 male students, accounting for 56.65%, and 176 female students, accounting for
43.35%. In terms of grade level, freshmen represented the largest group, with 144 students or 35.47%,
followed by sophomores with 116 students or 28.57%, juniors with 110 students or 27.09%, and seniors
with 36 students or 8.87%. All respondents had taken basketball courses, which met the inclusion criteria
of the study.

The demographic distribution indicates that the data covered students from all undergraduate
grade levels in the physical education program. However, the proportion of senior students was lower than
that of other groups. Therefore, the findings should be interpreted as reflecting the overall situation of

physical education students at Xingtai University, rather than emphasizing grade-level comparison.

2) Current Situation of Basketball Learning and Participation

Table 2. Descriptive Statistics of Basketball Learning and Participation Dimensions (n = 406)

Dimension Mean SD Rank
Course Design and
4.47 0.76 1
Evaluation
Overall Satisfaction 4.47 0.75 1
Campus Basketball
4.45 0.76 3
Atmosphere
Cognition and Attitude 4.42 0.80 4
Journal of Applied Sport Science and Integrative Well-Being 8
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Table 2. (Continued)

Dimension Mean SD Rank
Teaching Method 4.40 0.82 5
Participation Initiative 4.38 0.84 6
Skill Mastery 4.32 0.89 7
Venue and Facilities 4.29 0.87 8

Table 2 shows that students reported generally positive perceptions of basketball learning and
participation. The highest mean scores were found in course design and evaluation and overall satisfaction,
both with the same mean score (M = 4.47). This indicates that students perceived the basketball course
structure, assessment arrangements, and overall learning experience positively.

Campus basketball atmosphere also received a high mean score (M = 4.45), suggesting that students
perceived the campus basketball environment, peer participation, and basketball culture positively.
Cognition and attitude toward basketball had a mean score of 4.42, indicating that students generally
recognized the value of basketball for physical exercise, teamwork, campus life, and professional
development. Teaching method had a mean score of 4.40, reflecting generally positive perceptions of
classroom organization, teacher demonstration, teaching interaction, and practice arrangement.

Participation initiative had a mean score of 4.38. Although this score was high, it was lower than
the scores for course design, satisfaction, campus atmosphere, cognition and attitude, and teaching method.
This suggests that students expressed willingness to participate, but their active participation was not as
strong as their positive perceptions of the course and campus environment.

Skill mastery and venue and facilities showed the two lowest mean scores among all dimensions,
with M = 4.32 and M = 4.29, respectively. Although both means were still relatively high, their lower ranking
indicates that skill development and facility support were comparatively weaker areas. The higher standard
deviations of skill mastery (SD = 0.89) and venue and facilities (SD = 0.87) also suggest greater variation in
students’ experiences. Some students may have perceived that they gained sufficient skill development
and had adequate facility access, whereas others may have experienced limitations in technical
improvement, venue availability, or equipment support.

Although all eight dimensions were interpretedat a high level, skill mastery and venue and facilities
had relatively lower mean scores than the other dimensions. Therefore, these results should not be
interpreted as low levels, but rather as comparatively weaker areas within an overall positive pattern of
basketball learning and participation.

3) Qualitative Findings from Semi-Structured Interviews

The qualitative findings supported and extended the descriptive results. Interview data indicated
that most students were able to participate in classroom-based basketball learning according to the course
structure. However, their independent after-class practice remained limited. This suggests that students’
basketball participation was still more closely connected with formal classroom requirements than with
sustained self-directed practice.

The interviews also reflected several practical conditions related to basketball learning and
participation. First, students reported that classroom teaching was often organized through unified group
instruction. This format helped maintain basic classroom order but did not always provide sufficient
individualized correction for students with different skill levels. Students with weaker foundations may

therefore have had fewer opportunities to receive specific feedback on technical problems.
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Second, venue and equipment conditions were identified as practical constraints. Students
reported that basketball venues could become crowded during peak periods, and equipment availability
could limit effective practice time. These conditions correspond with the descriptive result showing that
venue and facilities had the lowest mean score among all dimensions.

Third, students’ skill mastery varied across individuals. Some students had more previous
basketball experience and were more confident in practice and game situations, while others lacked
confidence because of weak technical foundations. This variation helps explain why skill mastery had a
relatively lower mean score and the highest standard deviation among the measured dimensions.
Fourth, the campus basketball atmosphere was generally perceived positively. Students recognized that
basketball activities, peer participation, and the overall campus environment could encourage engagement.
However, the qualitative data suggested that a positive atmosphere alone may not be sufficient to sustain
long-term participation if students lack regular after-class practice opportunities, individualized guidance, or
accessible facilities.

To integrate the quantitative and qualitative findings, the descriptive questionnaire results were
first used to identify the overall situation of basketball learning and participation and the dimensions
requiring further attention. The interview findings were then used to explain these quantitative results,
particularly the relatively lower mean scores for skill mastery and venue and facilities. This integration
helped clarify the practical conditions underlying students’ classroom participation, after-class practice, skill
development, and access to basketball facilities.

Taken together, the qualitative findings indicate that the current situation of basketball learning
and participation at Xingtai University was generally favorable, but still characterized by several limitations.
Students showed positive attitudes toward basketball courses and the campus basketball environment, yet
independent participation after class, individualized skill development, and facility support remained areas

requiring further improvement.

Discussion

The findings showed that physical education students at Xingtai University reported a high level of
perceived basketball learning and participation, particularly in course design and evaluation, overall
satisfaction, campus basketball atmosphere, cognition and attitude toward basketball, and teaching
method. Rather than merely indicating favorable scores, these findings may suggest that students perceived
the basketball course as having a clear learning structure, relevance to their professional preparation, and
a supportive learning environment. This interpretation is consistent with Self-Determination Theory, which
explains that students’ motivation and engagement are supported when they experience competence,
contextual support, and positive social relationships (Ryan & Deci, 2020; Vasconcellos et al., 2020).

From the teaching-related perspective, the higsh mean scores for course design and evaluation and
teaching method suggest that students perceived the formal basketball course as organized and supportive
of learning. This finding is consistent with previous research in physical education and Chinese university
contexts, which has shown that structured instruction, motivational support, and meaningful participation
can support students’ learning motivation, sport skills, physical fitness, and learning attitudes (Hu et al,
2022; Wang et al., 2024; Zhang et al., 2024). However, because the present study used descriptive statistics,
these findings should not be interpreted as evidence that teaching methods directly caused higher
participation. Rather, they indicate that students perceived the instructional context of basketball learning

positively.
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From the learner-related perspective, although students reported high levels of attitude and
satisfaction toward basketball, skill mastery had a relatively lower mean score and a higher standard
deviation than several other dimensions. This finding may reflect differences in students’ prior basketball
experience, technical foundation, and confidence. The competence component of Self-Determination
Theory helps explain this pattern. Students who feel competent are more likely to engage in learning
activities, whereas students who lack confidence in their skills may participate less actively even when they
hold positive attitudes toward the course (Ryan & Deci, 2020). Therefore, individualized skill development
and feedback appropriate to students’ ability levels should be considered important areas for
improvement.

An important issue in the findings is that campus basketball atmosphere was rated highly, while
independent after-class practice remained limited. This apparent contrast suggests that a positive campus
atmosphere may help create interest, social connection, and a sense of belonging, but it may not
automatically lead to sustained participation outside formal class time. Continued after-class practice may
require additional conditions, such as stronger autonomous motivation, confidence in skill performance,
available practice time, structured opportunities, and sufficient access to courts and equipment. From the
perspective of Self-Determination Theory, campus atmosphere may support relatedness, but long-term
participation also requires autonomy and competence support.

Venue and facilities had a relatively lower mean score than the other dimensions. The qualitative
findings helped explain this result by indicating that basketball courts could become crowded during peak
periods and that equipment availability could limit effective practice time. These conditions may reduce
students’ opportunities for repeated practice, skill development, and after-class participation. This
interpretationis consistent with the view that physical activity participation is shaped not only by individual
factors but also by environmental and contextual support (Bauman et al., 2012). Therefore, even when
students have positive attitudes toward basketball and perceive the campus atmosphere favorably, facility-
related constraints may still limit sustained participation.

Overall, the findings are consistent with previous studies emphasizing the importance of motivation,
perceived competence, teaching support, and environmental conditions in physical education. The present
study extends this evidence by providing descriptive and qualitative information from the specific context
of Xingtai University. The results suggest that students’ overall perceptions of basketball learning and
participation were high, but after-class practice, individualized skill development, and venue and equipment
management remain areas requiring further improvement. The findings should be interpreted as descriptive
evidence of students’ perceptions and experiences, not as evidence of causal effects or statistically tested
relationships among variables.

Although skill mastery and venue and facilities had relatively lower mean scores than the other
dimensions, both dimensions were still rated at a high level. This suggests that students did not perceive
these areas negatively overall; rather, they represent aspects that may require further attention when

compared with the more highly rated dimensions.

Conclusion and Recommendations
This study examined the current situation and related conditions of basketball learning and
participation among physical education students at Xingtai University. The findings showed that students

generally reported positive perceptions of basketball learning and participation. Course design and
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evaluation, overall satisfaction, campus basketball atmosphere, cognition and attitude toward basketball,
teaching method, and participation initiative were all rated at high levels.

However, skill mastery and venue and facilities showed relatively lower mean scores than the other
dimensions. The qualitative findings also indicated that students were able to participate in classroom-
based activities, but independent after-class practice remained limited. Therefore, the current situation of
basketball learning and participation was generally positive, but improvement is still needed in facility
support, after-class practice, and continuous skill development.

Based on the findings, the university should improve the management of basketball courts and
equipment to support both formal classes and after-class practice. More opportunities for after-class
participation should be provided through small-group practice, basketball clubs, informal activities, and
internal competitions that allow students with different skill levels to participate. In addition, teachers
should apply teaching approaches that respond to learners’ differences, such as skill-based grouping,
individualized feedback, and progressive learning activities. These approaches may help students build
confidence and improve their basketball skills more continuously.

The findings showed that all eight dimensions of basketball learning and participation were rated
at a high level. However, skill mastery and venue and facilities had relatively lower mean scores than the
other dimensions. Therefore, future improvement should focus on supporting individualized skill
development, after-class practice, and venue and equipment management.

Future research should examine students’ actual after-class practice behavior using objective data,
such as participation records, basketball skill tests, or longitudinal follow-up. Future studies should also
include participants from other universitiesin order to compare basketball learningand participation across
different higher education contexts.
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Abstract

Gymnastics for All (GfA) provides opportunities for older adults to engage in movement, creativity,

and social interaction. However, using these activities to maintain or improve physical functioning requires
attention to training quality alongside participation experiences. This article aims to analyse evidence on
GfA among older adults, examine the conceptual relationship between participation and the training
exposure actually received, analyse conditions for community delivery in Thailand, and propose guidelines
for designing GfA activities for older adults in Thai communities. It synthesises literature on GfA, training
principles for older adults, and community-based physical activity. The direct GfA evidence examined
consists mainly of small-scale qualitative or descriptive studies highlighting enjoyment, belonging, and social
relationships, alongside group conflict and shared responsibilities. Evidence concerning physical functioning
remains limited to specific programmes and outcomes and is insufficient to establish the effects of GfA on
balance or fall prevention. Considered alongside broader exercise evidence, sustained participation may
create opportunities for cumulative training exposure, but physical outcomes depend on the training
components, volume, intensity, challenge, and progression experienced by each participant. The proposed
guidelines for Thai communities combine shared goal setting and collective creativity with strength, balance,
and mobility training adapted to individual abilities, supported by instructors capable of adjusting training,
safety arrangements, adequate resources, and measures to reduce participation barriers. Evaluation should
distinguish recreational and social value, training exposure, and physical outcomes, without treating
attendance alone as evidence of adequate training exposure. The proposed approach requires pilot testing

to assess its suitability, safety, and feasibility in Thai communities before wider implementation.

Keywords: Gymnastics for All, Older adults, Training exposure, Functional ability, Community recreation
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