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Abstract

The objectives of this research were: (1) to analyze the exploratory factors of
basketball officiating competency, (2) to develop and evaluate the quality of a basketball
officiating competency assessment tool, and (3) to create a user manual for the assessment
tool. The study was conducted in three phases according to the research objectives. Phase 1
involved analyzing the exploratory factors by collecting data from 795 participants using
questionnaires. The data were analyzed using descriptive statistics—percentage, mean, and
standard deviation—as well as exploratory factor analysis with varimax rotation. Phase 2
involved developing and evaluating the quality of the assessment tool through a knowledge
test and a performance-based assessment, administered to 35 physical education students
and teachers. Data analysis included descriptive statistics and assessment of the knowledge
test’s quality by evaluating content validity (CVI), reliability (KR20), difficulty index, and
discrimination index. The performance-based assessment was evaluated for content validity,
test-retest reliability, and objectivity using the Intraclass Correlation Coefficient (ICC). Phase 3
involved creating the user manual, for which data were collected from six experts using a
manual quality evaluation form and analyzed with descriptive statistics.

The results revealed that: (1) the exploratory factor analysis identified 40 variables
grouped into three factors: (1) application of knowledge and skills in basketball officiating, (2)
characteristics and ethics of basketball officials, and (3) officiating performance behaviors.
Each factor had an eigenvalue greater than 1, and together they accounted for 79.069% of
the total variance. (2) The knowledge test comprised 20 multiple-choice questions covering

Factor 1, with a content validity index (CVI) of 0.97, KR20 reliability of 0.73, difficulty index
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ranging from 0.38 to 0.75, and discrimination index ranging from 0.25 to 0.75. The
performance-based assessment consisted of 25 rubric-based items covering Factors 1, 2, and
3, with a CVI of 0.96, test-retest reliability ranging from .78 to 1.00, and an ICC of .94.

(3) The overall quality of the manual was rated as excellent.

Keywords: exploratory factor analysis, assessment tool, basketball officiating competency,
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NAN33Y
1. MsAnwIaNsIaus e 40 o mamsmnaaummmmsamaﬁayjaLﬁumﬁuﬁaums
AR zifUsznaUled1 9 WUl SusunheleseiudagiuUsveinisAnwansiaug 1 e
fiasaAn Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) wifiu .989 8snnnin 0.5
wazfiodnegluinusiauin (Hair et al,, 2010, p. 104) Usznaufiual Bartlett's Test of Sphericity
WinU 42873.255 (p<.000) wanslAiuIuasndduiussenInesiuUsunnaeaInun3ndienanual
oghsiitdndny avviouliiiuindeyaiinrumnzauiiaslim i neiosduszneuld
HaN1sanAeIAUIENaUA2835 Principal Component Analysis (PCA) 21nU8A01U 40 U8
dunsnannesausenauld 3 esrUsenou lnaurazesausenauiian Eigenvalue 11AN31 1 WAy
7 3 paRUsznevazaumuLUsUT LT issUnelETnSesas 79.069 usavesiUssneuiideranmiidvmin
23AUsenau (factor Loadings) laifinndn 0.40 lifideranufifidnuaeduasdusenau ( cross loading)
TnwosduUsznouiis 3 fiwadsdl asdUsznovdl 1 “nsussgndldauiuasiinuenisdndufiun
uanauea (Applied Knowledge and Skills in Basketball Officiating)” & 18 @auus (A15ovas
¥93AULUTUTIUNAY 71.715) 03dUsEnoudl 2 “ANdnvAITLAYITTIIUTIMNYDIARAUAN
VanAUea (Attributes and Ethics of Basketball Referees)”#l 15 fiuus (5ozazuasanuunysusiu
Winfu 5.489) eadUszneudl 3 “ngAnssunisujaniiivesifndufiniuiainauea (Behavioral

Competency in Basketball Officiating)” & 7 s (5088x989AUMUTUTIUVNAU 1.865)

M151990 1 a3uAIn1uwUsUsiuvesiinls A1SaazeeIANwlIUTIuAITosAs s aY

yaeruUsUTINTIUTIMUSTURIAUSENOU NAIRINNISULULAUIERSIBWENG (Varimax)

29AUsZNBY AAY AN¥EazUDq NFovavazaN  I1UIUAIMUT
wUsusauvas  aduuUsUsIu UBIAIY TussAusznau
AUy WU
1 28.686 71.715 71.715 18
2 2.196 5.489 77.204 15
3 746 1.865 79.069 7

2. AFUNRITAILILATATIVEARBUANNINYDILUUU T UANT AU

Y

fauTl 1 HANTINAIUIMALATIIAOUAMN TNVDIMUUNAROUAINT (Test) VoMU uLAnduin

VIANAUDAE NS UTNANWITEAUUT YRR 1

[
a

1.1 nan19iAs1gviaunnsigde (tem) g3deladnisiasigvimandsialul (1) aau

[
=

g uTULon Y9 uuNAg@aus wuln A1 -CVI vessieni1susyiiiuiian 0.80 Aulunnsienis

q
]

=

(2) MmN (item Difficulty) (3) A181U199LUN (Item Discrimination Index) (4) A ouwuy

[611]



NIansantuITenagiinnm uninendeseagdend, 7(3): Augneu - Suneu 2568
Research and Development Institute Journal of Chaiyaphum Rajabhat University, 7(3): September - December 2025

aa v )

KR 20 1nedsilun1sulannumingeesaInuenuagsIuIagun (ASTY NIYIUINE, 2544, u. 184)

o
[

awandataday InAIANLETN 0.2-0.8 uazia1AIB LIRS MUNGUA 0.20 Jululngnuin Feasy
Reuyndeiidvdamuenuagsunadiuunegtrsivanzan S1wau 6 9o fnsusuudly

1.2 HamslaszqumuuUnadeuisatiu (Test) §33ldAnseilasldnsiinsei
Arissnsadaion (V) uasarundesiy (Reliability) Tneldnisiinsizsianngas KR 20 wan1s
AAs1zsinudn OV e 0.80 Tulunnanns uay S-CVI vewuunadeuTsatuiia 0.96 agviouls
Wuidirussadaion uagaeuderiu 0.73

poufl 2 namsHmuILarTiAs LU UsEiuANT UL

1. wansUssdiunnudiemsadaiden VOAIYARUUUTEIEUT WU A1 1-CVI 98951815
Useifiudien 080 Fulunnanents namsinszianuidedunuuing: vesuuulsefiuaussous
w1 SemsUssiuiiianudesiusewing 78 S 1.00 Feiimanandetiusnnnin 70 agvieulvidiu

71 MenstszsdivlugawuuUssdvmnganiiluldiususiudeya

A1519% 2 NaN15IATIETAIANUT RN Ul TTITNAABUTT (test-retest method) VeI UUUTE LY

Y

aussouzveImsduifnduimuianaueadmiuinfnwsedulsyg1ns

AUTIAULATY AUy nasUssiiy nsuseiiiu AN wlana
LAY S 1 ASeli 2 JuuszAus  Audusiud
N sl v o M D ANEUNUS  WUULNBSEU
LmsUszgnaldanuiuay 33 29.70 3.06 30.63 228  .812* JEAUAS
VINYLNITFAFU
2. ANANYTLAL 18 1796 0.8 17.93 036  1.000**  SsUgen
I5IYIUTTUNVDINANFU
swnAnTsuMsUTRmTd 24 2380 040 2386 034 784 FEAUG
VBIHFNFU
AINTIY 75 71.13 328 7223 252 731%* szé’ugq

2. wanesieauuysde (Objectivity) vaanuuUssiliuaussaug 3ngussduma
3 yinulagldn1siiAT1ed Intraclass Correlation Coefficient (ICC) wuin s1en1suseiiiy e 1ICC Tu

NN 948 asvauliiiiuin s19n1suszitiudnnudulsdeunldigle
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A157199 3 wansiAs1zvinuluusil (Objectivity) vaanuuUseiliuaussaug lagldnsiasien

Intraclass Correlation Coefficient (ICC)

ANTIOULATU ATLUU Inter-rater wua
Lo reliability AUNUNE
— N [\
CE R o IcC
2 2 2 8 0z
= 2> 2> 5 O O
XX
0 )
N = 30 o\ o
1. msUszgndldmnuiuae 33 29.32 2953 29.73 954 944 .962 FwAUANIN
INYeN13AREU
2. AN YAIELAY 18 1797 17.80 17.77 .741 668 .801 szeuwmald
AITYIUTTUVDINANF U
3. NANTIUNTUS U 24 2367 2370 2370 .896 870 .916  FEAUA
mﬁﬂﬁmaqﬂﬁmﬁm

AINIIU 75 71.10 71.03 68.73 .948 941 954 SE¥AUANIN

e 95% Cl Low fie mnuiasiuil 95% vasA1 ICC ilAdaeiian

95% Cl High @i AARIIUT 95% Ve ICC NdAINTIgR

3. agunaadediienislduuudssiliuanssoug
%/ = ¥ a 1 = ¥ 3 £ ¥ 1
nsasugdenislduuudszilivanssous s wud gleusenausig 7 ssdusznaunan loun

Taguszasd 18013 1n3esile/gunsal Aunnvedasasile N1sUUNKE tnawin1sUseIy wuuUseiiy

IS [l

TAYNINTIUNUIN AL ANANBEIUTEAUANNN (M =4.74 , SD =0.05) WU bDTLUNANNTI8AU

Y q U

WUl (1) éﬁummLﬂuﬂsﬂwﬁﬁmLaf?{aagﬂuﬁzﬁuﬁmﬂ (M=4.72 , SD = 0.48) (2) gnuanusduldle
fidnadeeglusydufiunn (M =4.78, SD = 0.46) (3) Mueamunzauiiaedseglussdufunn (M =

4.75 , SD = 0.46) wae (4) srunnugndesiiredeetlussiufiunn W = .74, D = 0.47)

anUseNan1sIve

%

1. aﬁﬂiwwams%LﬂsﬁzﬁaaﬁﬂszﬂauL%ﬂé"li'swaﬂamiauwaaﬂ'\sﬁlu;ﬁmﬂ?{uﬁm

o =2 [

UrsnaUaad IMIULNAnESEAUUSYYIn3
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padUsERUTl 1 n15Uszgnaldainuuazinuzaisdaduiwiurainauea (Applied
Knowledge and Skills in Basketball Officiating) #1884 mﬂ%’mmiuazﬁﬂwLﬁﬂ’;ﬁ’ﬂﬂam
HuuwmsuitRvesinfnw saviannsasesenunldnsuiiniiideauiviviainaven wae
ANNENIaTAnIINMsEsusieantunsal sudsinuensdindule msdeans mandeud uldly
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3 1
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Y

'
= A
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(% ' '
a £ ¥ a = = va a a a a a

Tupusiindunu gindunfalsiauaudfvesnznisfugumienisdnduinaa dandunisd

Y 9

Y v

auduavidilaninuluegafiuaziiluldodnsgnies efsssunniiaesineddndudouaiugining
auend IanueRsssuinAalsinly
29AUTENBUN 2 ANSNBALLATITIVIUTTUDEARFUANIUIAINAUDa (Attributes and

Ethics of Basketball Referee vsn8fia Auanwazduyrnavaslindnwlugiusgandunieg lawn

Y

ANNTRARE ANEATITH ANUTITY AR WarANTURAYEY TNinsEaduluaTIEUTT

¥

TN 1wy n13dadunans nasinswnding nsufdRniinedsiieandn uaznisuanseansiey

ANLANIN LBaT AN LR aLAE S NYININTFINVRINTLUITULN ANAUES T9IAUsENaUNlAT

$orazauwUsUsIuiniu 5.489 axviouliiiiudl AuaNvazHAZITIBIUITUVDILAAA UK
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Uanauealdunie s usenaureIn1siuRF UK IUIALINAUDA Wewnngaedulildvinihndies
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N a Y o @& Yo a &
ﬂqiﬂpﬂ_lﬂllﬂqiLLSUQGUUSLWLquLTJm']lIﬂ@ﬂ']Wﬂuu LL@SQLUUNUWWWQQ?Hﬁﬁ?NLLagﬂjflﬂJLﬂUﬂaq\‘iiuau’]N
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aeAUsENaUT 3 ngAnssunsUUantnvesinduuiainnuea (Behavioral Competency
in Basketball Officiating) u1efie wgAnssunsenisnsevinvesinfnwifasieudsainudugd
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INUTU Qﬂm@ﬂ LA UUTITUAUNRNINNANNUATIBIAUTZNBUN HAT98ALAINLUSUTIUNINUY 1.865

v

- a awva v a Yo a & ) s <,
az‘wa‘lﬂ:ﬂL'Viu’lqumﬂiimﬂqﬁﬂaU@Muqﬂm@ﬂmmﬂaUUqﬁLﬂm‘U@aLUUWUQ@Q@ﬂi%ﬂ@U"UENﬂ'ﬁLUu

Y
Id

Findufuiuianauea ewwin nisuanmgfnssuegrelydinnzuasidusssunluiiugiunes

¥

ANuwelioluaenrNkazutiy uonaini wgAnssunsdndudaduduiyintennuaunsaly

NTIANITAULSINAAUINaa U1 TalasIn e TuauuLUsty Felunatensal NAndudesudyiuns

Y

o o L3

sndulanendruiniazdesnsgyiniglatedninvesiaiuazensunivefiau N1saiunsasnwinig

'
1 X aal

arunazassseussalaluanunisalivalioduiiladfyvesdnduiniinunn aenadesiu

9

nsfiwiuradsgnealneg (2550, w. 37) landfsauaudinisiinaitgguinisdnduing

=
BUUIAD

e

v a v P o A ~ & ] &
ﬂﬂu@@ﬂLLﬁ@ﬁﬁﬂﬂ?quLUUQJ@E]’]‘;UWG]E?E]@L']a’]L‘U‘U?jﬂ']WT.JEUVNIULL@%U@?I&U’]NL‘U‘U‘Qﬂﬂa

ey

o

Fdupnensuliduuidausaususvedidnfudmusing 4 14

2. 8AUTIBNANMINAUILALATIVHOUAMNINTVB I UUU s uaNTTauzvasn sl uddndu
NuuIsnavaadInsutinAnwszAUUT YN
2.1 wameTsiaufissmsadaion (V) vesuuunnaeuiiiainaruiildlunsing

a IS

ausIouss A1 -CVI vessien1suseidiudiai 0.80 Fulunnsrenisuuvyseilivaussaugy dany

[y

FeswsadadomannsatluldlunsTaldnsmudsiidesnmsialnondosiolseifinunmensia
Fydnnunsadaiiont deus 750 Tuld Yaghmaie (2009 p. 26) wag Dalawi et al. (2023 p. 191)
sgyildmsdindt 700 wasnamsinsesiaunmaiedetu §ideldfimslesgimaduiolul (1)
ALBINTI8T8 (Item Difficulty) (2) A181U139UNTI898 (Item Discrimination Index) Lnaus1lung
WUaAINTNIBVDIAIAINUEINLAZEIUIRIUN (AT N1eYauld, 2544, U. 184) ANAATOADU
9INAIATMNEN 0.2-0.8 WagloIRIBILNITMUNAIUA 0.20 Fululnewudn doaeuifounndedisvia
ANYINLaEEIUIRsIuUNeEY TN zaY 191w 6 To IadsuFuuilalaed3dulddiunis
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Faiforn faust 750 TulU (Yaghmaie, 2009 p. 26) Laz Dalawi et al. (2023 p. 191) 52y31liA93
#nin 700

2.3 MslAszsiAadeiu (Reliability) Ingldiannaaus (test-retest method) w8auuy
Uszifluaussauz wud aussouzaesnsiludinduimuianauealuudaziiuveanisusyiu Je

AIUTBITUTENINN 784 9 1.000 FevnsrenisuszdliudiAanulioduuinndn 700 dxvieuliiiiui
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a 4

aussouzvesnsiluddnduimuiainausadinsuinAnuseaudigyns 2 luusazsumugaud

Y

)

WlldAusavsindeya lag Nunnally and Bernstein (1994, p. 265) 85u1ein asesilon153demas
fienanudeiiulidesnin 0.70 FflanumunzauimhlUldiiusvsudeys
2.4 nnsas1zadulste (Objectivity) laeldn1531AT189% Intraclass Correlation
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