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msianlassadsiiugn nsaduauudunsdu afssuulianing Waundeduilon uasdumsld
ICT As2UIUNSHER (Zhang and Chen, 2019) wazavgaiuluwalulagvestaya vialasanis Data X
(Data multiply) Uszneudemalilad iABCD vie Sumediidavesasswiuastygyussivg vdaniau
miﬂizmawaumzjmm LLasmﬁLﬂiﬂsﬁ%:ﬂa (Wu, 2022)

mavaualassasreiugy Hudeivssmaiuliaud dyuasiinisulsaddeiias Tg
:J:qt,ifuﬁmiﬁwmiwuua%mwuéuaﬂaLLf’hﬁﬂLLaq nsiusgannsladnteszuudunesidn wagnisly

94

nsfmiadaui Tnelud A, 2020 Ussuinsiiaudesasas 98 talgszuulawnituas wazdseains 700

ndduauiiBumesidald uwanmdufiialugaisia (Digital natives) wsawanatgtieanin 25 U &

g

282 dunu Farunduiilunduaundvhmelunisidouslunisldmaluladlug q (Zhang and Chen,
2019) wenaind FudsilenuinsBumesidaiiisaignunn Taelull e 2018 FehsAdumesidnuesn
wuuAfiieuas 7.53 naaaniansy vieAalufesay 1.06 vesmelduesuszine (Gross national income
vide GNI) Tuvagiiaueidnidrsadumedidoideuas 90 aoadrfanty visAmduiesas 2.08 vase
GNI wagdunisldlnsdniiadoud ul a.e. 2019 audufosay 98.6 Milnsdwviindoudlunisidias

fumesilla UJiang and Murmann, 2022).
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Gl 2/

donfdtedifanansdirienistituivessunnis ilrdujatuluFediuiasnsiuanlildsuiais
(Non-bank financial service providers) (Zhang and Chen, 2019) ?jﬂﬁﬂﬁisuuLLwamWagmmiﬁgmLLU‘U
sgwiaiunazdlidulaonse vide P2P (Peer-to-Peen) Winuntusgnunnlulsunaiu

sruuLNannasuNIsAgNLUUsEN I BuLasRlEulnense viTe P2P (Peer-to-Peer) flasyuunis
T3 msfuuuuunanody AduisunugiGumuidesnimidunmseldandnenidsnsidy
uazfidionfeudosnsdiuiu lnsfussuuilifiaunandlumsuimsdansnisiy wuvazainlidas
H1Us2UUNsANTUNITUUUSUIAIS Sruun1sieuiu P2P Jaluwnanvasuiuunainiadudn
(Marketplace n3a e-Commerce) undniduinanesuyussian Crowdfunding v3eunanasusiy
Guvu Tagszuvaziinnudesdon 1iesannFuilvasednszarseantuliifunaresiy q azldlédunn
(Chorzempa, 2022)

syuviilasumnudeululszwadu Wnelul a.a. 2015 Usswmaduuwanwasuniseu P2P 11nnin

o b

3,500 wwanvlasy Traudduluszuu P2P u1ndie 90 duduneaaisands danninisaiiunisiy
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angouidnifeasauin uag 20 invesansveraning tiesindielvifieanisiunusiedes i
mMaduliie dugiGunamuilddunansuwmdininiluamuiusuias wasiuialinisatiuayy
giamelvgiumduddidnnselind uardedsrusoularidniiuns 1Wu Ant Financial (UF¥nn13&Ruly
\n3ee73U7) waruith Tencent lngguraduliulouts “wait-and-see” ilagauiululdnoudiaz
sondungssfounieuedszmduiuslivsrouldiu uavuddvlvuinmamaridnisdudunisii
Weulsafuuimsmdiuddidnnseiind wunslimdngiunisidudunsuuuiasianiadiau (Social
credit) anngngsunisliunasesundlvddidnnseiind uasdedsnuesulatl (Chorzempa, 2022)
a¥reszuuiiaaingn (Ecosystem) luniswaunlasiadiefiugiuvesiu vddnnisdiu
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vitmdndlugvesduiifivaragsia ldun Baidu, Alibaba waz Tencent azidugimundndusinig 9

U
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(2}

dnnseiindruszuulnsawiindaudl (Mobile payment) Fsmsinalushusyuulnsdnsiindauiivesnu

FuifinFuu1nnin 30 Winend a.m.2010 398 2019 Tnglud .. 2019 fUszansuinninfesas 50

' = '

PeRuiuszuulnsinrimaoud lnedalduniuszuued Alipay wag WeChat Pay F9411nA1AUBLLEAN
fia 6 wih flssnnsyuunstissiuseulatvesiunigivunanesumdydiannseiindvesiu lnglul
A.A. 2006 Taobao WWuuwanvlasy C2C Aflauduldteionay 67.3 lunaziiunanvesy eBay dauldiias

Jowaz 29.1 (Jiang and Murmann, 2022)
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Murmann, 2022)

1314 ICT nszuauniswda uenannaiulavesnndaddidnnsedindis B28 uas c2C lu
Ussina Juidaiauiunaniledy 828 fifi1edudisUssva wagnisulassugnanunssy dszuunisly
dumetiivlugnawnssu neludl aa. 2012 FJuduusanausniifiunanesudumedidaluanamnssu
(Industrial Internet Platform) idmsideuleunalulad ICT ihfvgunsallssny viemslidumadide
194853031 (Intemet of Thing w38 16T) Junsedlud A 2019 fesay 84.9 voslissiinisudasgy
e uazidugeavnssuiiaes sesanniaudmsidnsudassudszouadva udmalulads oT A
ildaunnnideifisuiuenini fafudsnreduasiingldineglusudu 11u3 vedan Tnawalulad
wandsawfniseenuuuielineudaines nsfoaisuuu 56 dyaussiiug ssuusiassaniunisal
(Digital model simulation) kagsruunTI9TULAZAIUANBENIIUET (Jiang and Murmann, 2022) Favz
winlaenlassnisaduauunisiaunnaluladdwlyaiussivguesdudiuau 20 Tasins darsladn

294 NVIDIA 17 Tasans waglagnduiles 3 1asenis (Omaar, 2024)
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Digitalization by Sector
In percent of sectoral value added)
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Data X (Data multiply) i) a.f. 2023 fweluladtynseivg wuu Generative Al 165y
arudomdofudraslunisdniunis nagnénisiauasvgadivavesssmaiu ldufuain
“Internet Plus 3o Internet +” 1Ju “Data Multiply w38 Data X” ﬁijﬂl,ﬁu 4 walulad laun
Bumnesiiavasasswas (IoT) udaniwu (Blockchain) n1susvaanavunguiue (Cloud computing) lag
nsiAsIevideya (Data analytics) wiesaui3enuuudein “ABCD” fisjatiunislideya Tneiluurfndiin
“nrsitoyaunnils exvililduansueiidvindy uasnisiudasasiaonls feslagldeannindy
uaznsigldanIniils Savddeyamniummiu” (Ma, 2029) Tneulduthmunemslioyaidu
tadedrdalumsdndumsing q Welul a.a. 2025 Suasideyadndusesas 30 vestoyarinlan uasdl
Foyafinarnvansfign (Wu, 2022) Tnoimelulad iA Bumefiiavasasswda uie AloT jadunisiiu

| Iy

ayarieq Messuudnlud® deaunsaling q (Things) MWexlesiussuulvsAniindoud (Ma, 2024)
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szuuMsiy Judnhanldifernuindedevesseuunilgaunuduainunslasniy (Chorzempa,
2022)

LATHINIRINANUNITWAIUNATHFAILASTIAN

£% '

\WiswgnaRIvaIlgdnuieimuATesia Menadindsed@niamnisudn (Productivity)

a

N15N58LHRIMIAATEFAIRUVANRS LazanaIUMEaNaT wilAsE§AIRIRTTAD 9 lYRLIIUaRaY

uarUiulassdian1nan (Zhang and Chen, 2019)

aa o =

naiuUszAnEn1mn1HEAR (Productivity) seuufidvia lazn1snansign1sidtoyainningn
Haglanndaiiussaniam lagnsiiuussansammesepessuunisndauudalud@iilinssuiinis
HAnAnA HUsEANEAIMLALAUNTNNINTY FINNIAAFUYUAIUNITYII5I8NS (Transaction cost) kAENIT

Amsendeyarinlvinisndansetualuiesn suniu uenaniideayanieadalagududn nsiindunes

U
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wWswghaRTTiann 9 1 % virlrglamaniulsswadiviuiosas 3
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anauwiaaNan Uszwadulalissuuadvaiievdaanuennaunislusuuniazluiias lnaanie

=2 ¥ 2
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U a

@ a
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sunsuanas Heudsyuuadviavinivansiunsiegnvaunuag sz uusn il wulseny
Lagn1snan winuILILINgnNUTidIsusud uigsAaRdTalml 9 IfRudumtanuane
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BB A NAT R PR EE AR BER R — LR 2 Hi X 55
Exploration on the Construction of Campus Media in Senior High Schools in
the Era of Media Convergence—Taking Ping Xiang, Jiangxi as an Example

R4EYl, FEERW
RE R RT
Wu Wei Kai, Wang Mei Yu
Krirk University
3 Ram Inthra Rd, Khwaeng Anusawari, Khet Bang Khen, Bangkok 10220
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WE

5 TLIEK 0 AR AN BT A R AT D, ks pl ELIEK I BT 0 22 HE SR S [R5 24 4T Ml thek
Ktk . EHRILILE, EARIEEBRMT SIS0 3R, H i 5 G
B2 HmAE, Tk U ABRBUF AT IR, #RAS SRR (6 A s AL
ARAIAAEI FB, ARG BESZH ERMWURE THEAR, WNIITE 1 B SR
RRIRE S AR, DRI BT E S AR . RIEE A R P —30r, 728
ARRE AR AR AR 2 A TR AR . AR SCBAE 2 3 X g e 0 22 R el A4 3t
% REBREET T 2 = RE A E PO R R, TARERBEAE R T &R
FA G AN F BT 32 IR AT AN SE ), Je HL R Bl (0 A 2 5 i o R i
—E BRI TR A IS T SR AT BRI KR R T AR
e e o S S L R P (K S o I AT A R P s PR 2R TR b SR e A G O S B 5
T E R OV, EREHERN S . RESARMAL RERRE. T &
B BN B R EEEWAE, WA R R SR R A R INAUT IEE, IR EA
RS BB B . SRS I A RIA I TR, Hke T KA
b R DA R HL Al S R R R el 1 2 Lo B AR (3 BE SR i SR B R 25

KW - REEE mghE SR TP 2 HIX

Abstract

With the continuous development and progress of the Internet, there are more and
more emerging industries derived from the Internet. Especially in recent years, the
development momentum of the media relying on the Internet platform is very rapid.
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Modern means, the traditional media ecology has been mainly affected by the
transformation, which has since opened the pace of integration of media at all levels in
China, which in turmn has affected the ecolosical development of the entire industry. Campus
media, as a part of it, should also embrace the times with a positive attitude in the era of
media convergence. This paper focuses on the campus media of senior high schools in Ping
Xiang area, especially in-depth analysis of the construction of the campus media center of
Ping Xiang No. In-depth theoretical analysis and practical research on the important topic of
integration reference and construction planning. Through in-depth analysis of the theory and
discussion of the practical problems and development obstacles in the construction of the
senior high school campus media center, it explores the channels for the construction of the
senior high school campus media center to communicate audience psychology, suidance at
the school management level, capital technology and talent protection, Intuitive issues such
as platform structure and content setting make it clear that media integration in senior high
school campuses is an innovation in the new era. And the construction of campus media
centers in other schools provides management practice reference and policy theory

reference.

Keywords : Campus Media, Senior Middle School, Media Center, Ping Xiang District, Jiangxi

35

2014 £ 10 A, M HIEIE T “Rddn” , ARBIMRE “FRBRE” B
T 2016 4 3 HIEs B2k, PR “HET7k” HARRKUSHEIRSRIT 7 E SRR SR
e, WA RGN SRR, A AL S H M E A K, R AR
RO E PR, R E AR S . o AR AR IR A ) — BUR TR
Hz— B AEHATE X AR BT TN A RS SRR R il 45 T35 2 5 A% 1)
B, HSaZRERUN MRz, T HE B AR S REAE.

BEAE T BRI E B RN R, VDb A 2 A o 1 A5 e 4 0 K PRt
B R, STREEERE S, HXMEXZ R T R AEE, TmER/INER
el AT BOFEAT RE LR — e AU BATHE S, IR SAT B2 4, RS 0 F
Mk UK. B ARV ERE, IBAE T 2RI E B TSR
RSO EEHIINE 3 SO, A T b T R AR 55 TR (el S PR i 5 2

WA, HPRFEHARY TR TR B S KRR E. BME. P E
T MEAKRTE. RS EAZRNIINERERIE, —EEREHIT IR = ulkx
HRRIER G HER DB AR, HEUnsE E SRESC g R, g h R
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ERAARHET MEE KT, BETFREAREATE. Bk, AEERSEEREEE
RIS IR 2, R b IR b OS5 O T BB AR AR B AR TR

MAER. BRETE

HER

EHMELGIEAE. GEEAREUE LA TRE, EERAELTIERALE
Hala R, Wgak k252 T Athmdoh AR R e st, A
AT RS . FrERIIRT 8 2 170 AT 00 4 i AR (BI40CE — MRy, i b
XATE I X HI AN D 2B H0Rr ., PRI i A o P 2 e 3 th e e P A B .
TAZE =X (HEIFX) MTBIXETH 19 fimdithss, Thask 1 . K
K8 Hr, MEMBXENEE TN S B, BRI ESERE 2. #5H
B, PR E G A B RN, SO s . E8 RN, ot
WA AL, RIS D5 T A SCAL AT AR 37 S 152 2 1 ST ™ R =, K5l
RARHRGE A -

Wik (2023) 3R, =R BRI IG T Im A R BT S AR s A S Bl s AR i
RIBki . o AR R b 5 R R B e R R . He R E S AR BE /)0
M B, HEEHE TR R RN EE . @RS 2 X B & Fre e
B, ARSI A B 51 5 T PR bl G4 S A A 1 G 14 o] S ELAR AR 46 7
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FE VAT BB A T AR B R P e v R R A7 5, DAk B el 48 4 7 e RCH
RS, NRS TR EETEREIN LTk k. ik, B
PR BIR A 2 RERERFR TT, 7M1 X o 20 S e b A e v ) i 5 A ey 2 1 7
[, CL RSB & S BT R X AR S IR B e R AR BRI R RIBR AT,
Fe FAF DAt 70 A HE 2L SR AAR
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O CRIE R G (s 7530 12 ML MR B35 505 20 Bl
AR BT R R RS
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BB E AN T LA DR R ThR . R AR el et s B s 3% Jm A7 A2 1 1)
FRRN R A< 22 TRBT FTRCR , RSB AU NI . )& A i 4 rp e Rl S5 1
PRI 1R R BT R SR AR A — S P PR S AT SRR S IR

LIRS

R Pl AR BE 1 2 T AR RS B AR HESN =, v el B AR st
Fo s b AR R AR B, GBI AR L OB BT H AR, XA
TR EE L G RRE L. Mok (2015 78 (BRI B HRR A EER
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Abstract

The aim of this research is to develop a decision model for Nakorn Pathom - Cha Am
intercity tollway project. The study compared the modes between Nakorn Chai Sri, Nakorn
Pathom and Tha Yang, Phetchaburi. There are three modes, which are road, rail and intercity
tollway. Two surveys were conducted: the first one aims to determine the major factors
affecting freight mode choice decision and the second one aims to investigate the mode
choice decision using a stated preference technique. The stated preference technique was
used to survey travelers and freight operators according to 4-wheel vehicles, 6-wheel trucks
and 10-wheel trucks, totaling 400 people. They are divided into 2 areas: Nakorn Chai Sri and
Tha Yang checkpoint areas because these are the beginning and ending of the project. The
Multinomial logistic regression model uses the same set of variables from data collected in
the survey. The results indicate three factors including travel costs, travel time, and speed are
significant for mode choice model in three types of travelers and freight operators. We observe

the model shift of freight from the current to the intercity tollway 59.36%.

Keywords : Intercity Motorway, Freight Mode Choice, Stated Preference, Multinomial Logistic

Regression Analysis
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Abstract

This study adopted a mixed-method approach to unpack Chinese university music
teachers’ technology adoption, on the basis of the technology acceptance model and the semi-
structured interviews to obtain deep understandings of their usage experience. Results indicated
Chinese university music teachers perceived positively on technology use in music education.
Their intentions to use technology were significantly predicted by perceived usefulness and their
attitudes. In addition, music teachers’ attitudes towards using technology in teaching were
significantly explained by perceived usefulness and ease of use. Perceived usefulness was
explained by their perceptions of ease of use. This way, the technology acceptance model was
approved as useful and valid in explaining Chinese university music teachers’ technology
adoption. The findings from the semi-structured interviews for music English teachers showed that
technology adoption was useful in content delivery and teacher-student interactions, especially
during the pandemic era. Despite its usefulness, music teachers admitted that online teaching
was not as satisfactory as traditional hands-on tutoring. A lack of design thinking involving
technology and difficulty in diverting from their accustomed teaching habit are two main
challenges for them. Suggestions are provided to improve music teachers’ design thinking and

technology adoption.
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Introduction

Technology innovation brought about changes in teaching beliefs, pedagogy, and
educational stakeholders’ expectations (Huang et al,, 2021; 2023). Despite its pervasiveness in
education in the digital age, the use of technology among music teachers is insufficiently explored
in existing literature. Scholars suggested that studies in technology adoption need to take specific
teaching content and context into consideration given that teachers in different domains and
cultural backgrounds may think differently (Srite, 2006; Teo et al, 2018). Following these
suggestions, researchers have endeavored to unpack teachers’ technology use in diverse domains.
For example, foreign language teachers in China used technology to enrich language teaching
materials and improve students’ learning motivation and engagement (Huang et al,, 2019; Gao &
Zhang, 2020). Music teachers in the United States used technology more frequently than their
students and they mainly used CD burning and notation software to teach music (Dorfran, 2008).
Music teachers in Hong Kong suggested that when technology was carefully designed and adopted
into music teaching and practice, it could improve students’ motivation and the learning quality
(Ho, 2004). Recent studies suggested that music teachers used online videos in classrooms to
provide students with stimulating and relevant materials (Upitis et al,, 2016), citing the use of
social networking sites (e.g., YouTube) to engage learners (Dougherty & Andercheck, 2014) and
illustrate music instruments and forms (Hwang & Ilari, 2019). Furthermore, technology enabled
music teaching in and out of school (Kruse & Veblen, 2012), which is of great significance for music
teachers, especially with respect to teaching during difficult times following the outbreak of Covid-
19.

The success of integrating technology into music education lies in an underlying
assumption that teachers are willing to adopt technology and that they are competent
technology users as well. However, to date, few studies unpacked Chinese music teachers’
attitudes toward using technologies and their intentions to integrate technology into music
teaching. How they perceive technology use in music teaching, and whether they hold positive
emotional attitudes toward technology use in enhancing students’ learning compared with the
traditional master-apprentice teaching model deserve researchers’ investigation.

To understand these issues, this study adopted a mixed-method approach to understand

Chinese university music teachers’ technology adoption in music teaching. To be specific, a well-
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designed survey based on technology acceptance model (TAM) proposed by Davis (1989) was
conducted among 179 university music teachers in China, and among them, 3 were interviewed
to reach a deep understanding of music teachers’ technology use in teaching.

Research questions (RQ) guiding the current study are:

RQ1: Is the technology acceptance model valid in explaining Chinese university music
teachers’” technology adoption in music teaching?

RQ2: How do they perceive the use of technology in music teaching?

Literature Review

The formulation of hypotheses in the current study originated from the original technology
acceptance model (TAM) developed by Davis (1989). TAM is well-known as a mostly used and
valid theories in explaining technology users’ intentions in diverse cultural contexts (Sing et al,,
2022; Teo et al,, 2018; Huang et al., 2019), such as North America (Venkatesh & Bala, 2008), Europe
(Sanchez-Prieto, et al., 2019) and Asia (Huang et al., 2021). Be that as it may, the TAM was still
criticized for its parsimony and limit in the explanatory ability (Venkatesh & Bala, 2008). Therefore,
it was suggested scholars examine TAM in diverse settings, such as education {Teo et al., 2018).
In the TAM, the two main antecedents to users’ attitudes and behavioral intentions are the
perceived usefulness (PU) and the perceived ease of use (PEU). To be specific, PU measures
people’s understanding of technology in improving their productivity or effectiveness in the
working setting. PEU indicates people’s belief about whether and to what extent using technology
is effortless or not difficult. These two main antecedents influence people’s attitudes toward
technology use (ATU), which examines individuals’ likeness of using technology. The behavioral
intention (Bl) measures person’s willingness to use technology and is directly influenced by PU
and ATU (Davis, 1989). In addition, ATU is influenced by PU and PEU. PU is directly determined
by its antecedent, namely, PEU. The TAM model is illustrated in Figure 1.
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Perceived
Usefulnes:

Behaviora
intention

Attitudes

Perceived
case of use

Figure 1 The technology acceptance model

Note. From “MIS Quarterly,” by F. D. Davis, 1989, 13(3), 319-340 {(https://doi.org/10.2307/249008).

The above description of the TAM gives rise to the proposed hypotheses:
H1: PU significantly influences ATU.
H2: PU significantly influences BlI.
H3: PEU significantly influences PU.
Hd: PEU significantly influences ATU.
H5: ATU significantly influences BI.

Methodology

This study used a mixed-method approach to analyze the data collected from a
guestionnaire survey and semi-structured interviews. This approach starts with an analysis of
guantitative data collected from a survey questionnaire, followed by qualitative interviews
informed by survey results. The qualitative inquiry helps understand results that arise in the initial
guantitative phase. The mixed-method approach can increase people’s confidence in findings
and provide sufficient evidence while reducing possible shortcomings in an otherwise single
research approach (Creswell & Plano Clark, 2011; Tashakkori & Creswell, 2008).

Participants and research procedure

Participants in the guantitative study were 179 university music teachers. Data for the
guantitative study were gathered by using the convenience sampling technique, with assistance
from teachers who work in Chinese universities. Before they filled in the online questionnaire, the

author informed them of the aim of the study as well as their voluntariness of participating.
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For the survey questionnaire, participants spent an average of 8 minutes filling out the
questionnaire. Among the participants who are university music teachers in China, most of them
were female teachers and their ages were averagely at 35.23 years old (SD = 9.37). As for music
teaching experience using technology, they had averagely 5.55 years’ teaching experience. In
addition, most Chinese university music teachers in this study were lectures (44.10%), very few
are associate professors (19.6%) and professors (3.9%). Please refer to Table 1 for details of

participants’ demographic information.

Table 1 Summary of demographic information (N = 179)

Categories Number/Mean Percentage
Gender Male 67 37.43%
Female 112 62.57%
Profession Lecturer 79 44.10%
Associate Professor 35 19.60%
Professor 7 3.90%
Not provided 58 32.40%
Age Range: 18~66 35.23(SD =9.37)
Yeas of teaching Range: 0~40 9.996 (SD = 8.60)
Years of teaching using
Range: 0~30 5.55(SD = 5.56)

technology

After filling in the survey questionnaire, 3 music teachers who are friends of the researcher
were interviewed. They were from different Chinese universities. Considering their rich teaching
experience and good reputation in music education in the Chinese context, the author
intentionally invited them to provide their understanding of using technology in music teaching.
Based on their consent, interviews were recorded for further analysis. Pseudonyms (Han, Wang
and Huo) were used to ensure anonymity. Han and Huo are from specialized music education

colleges in Beijing and Shanghai, China, respectively, and Wang is from a comprehensive university
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in Qingdao, China. They were well informed of the purpose of the study, they were willing to
provide deep thoughts about using technology in teaching music. Given the fact that the
interviewees were geographically distant from the researcher, telephone interviews with an
average length of 40 minutes were conducted.

Instrument and data analyses

The As mentioned above, the author used an online questionnaire to collect data among
university music teachers in China. The design of the questionnaire was based on TAM, to be
specific, the first part inquired into participants’ demographic information (age, gender, university
type, etc), and the second part of the questionnaire included key constructions with
measurement items in the TAM (Ficure 1). These items were adapted from diverse sources where
their reliability and validity were tested: PU {4 items); PEU (4 items); ATU {4 items); Bl (4 items). All
the items were all measured at a 7-point Likert scale.

Data analyses were performed by using SPSS 24.0, one of key instruments for data analyses
in the education and social science field. To ensure the validity and the reliability of the factors
of the TAM, the author examined the Kaiser-Meyer-Olkin (KMO), with the value being at .946 (sig.
=.000), indicating the appropriateness of conducting factor analyses. In addition, these constructs
were significantly correlated, indicating good validity of the items (Table 2). The reliabilities of the
constructs also suggested a satisfying level, with values of the Cronbach’s alphas being above .9

(please see Table 2 for the details).

Table 2 Correlations and reliabilities of the constructs

PU PEU ATU Bl Cronbach’s alpha
PU 1 931
PEU 646%* 914
ATU .839** 624%* 961
BI .892** 658** .908%* 967

To examine the hypotheses in the research model, the author conducted linear regression

analyses and results were presented in the following sections.
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The semi-structured interviews were also conducted in Chinese based on an interview
protocol. Example questions are: What technolosical tools do you use in music teaching? How
do you understand their usefulness in music teaching? How do you cope with difficulties, if any?

Interview data were initially transcribed word-by-word to texts by the researcher, later
sent to the research assistant (co-analyst) to review, and finally submitted to the interviewees to
check before being finalized into the draft. This process formed the basis for a triangulation of
data sources to ensure data accuracy (Denzin & Lincoln, 1994). The draft was then subject to a
coding process that involved open coding, axial coding and selective coding suggested by
grounded theory, which provides a systematic procedure for researchers to identify codes and

categories and build their connections to generate themes (Urquhart, 2013).

Results and Discussion

Descriptive analyses

Besides university music teachers’ demosraphic information demonstrated in Table 1,
results suggested that the means of the constructs varied from 5.79 to 5.98 (SD from 1.28 to 1.39),
indicating participants’ positive responses to these constructs. To be specific, Chinese university
music teachers had the highest grade/score in the perceived usefulness construct, followed by
attitudes, behavioral intention, and perceived ease of use. The data was normally distributed,
given the skewness and kurtosis were from -1.39 to -.1.08 and 0.96 to 1.75, respectively. Table 3

demonstrated results of descriptive analyses of the constructs.

Table 3 Results of the descriptive analyses

Constructs Min Max Mean SD Skewness  Kurtosis
Perceived usefulness 1.00 700 59804 1.27736  -1.296 1.303
Perceived ease of use 1.00 7.00 57863  1.30608  -1.081 0.965
Attitudes towards 1.00 7.00 59302  1.33477 @ -1.391 1.749
technology

Behavioral intention 1.00 7.00 58561 139443  -1.276 1.264
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Factor loadings

To further ensure the validity of the measurement items, the researcher conducted
exploratory factor loadings. Results Table 4 sugsested, factor loadings were all above .6, indicating
the significance of items in indicating their factors (Hair et al., 2010). The total variance explained

by the four factors was 81.374%.

Table 4 Results of the factor analyses

Factors Standardized factor loadings

PU 1 0.846

PU 2 0.859

PU 3 0.850

PU 4 0.869

PEU 1 0.672

PEU 2 0.741

PEU 3 0.779

PEU 4 0.569

ATU 1 0.848

ATU 2 0.879

ATU 3 0.924

ATU 4 Q- IA

Bl 1 0.901
Bl 2 0.909
Bl 3 0.929
Bl 4 0.940

Results of the hypotheses

Table 5 below indicated the results of the hypotheses, and they were all supported. Music
teachers’ technology using intentions were significantly influenced by their perceptions of
usefulness and their attitudes (H2 and H5). Attitudes were predicted by their perceptions of
usefulness and ease of use (H1 and H4). Moreover, perceived ease of use significantly predicted

their perceptions of usefulness (H3).
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Table 5 Results of hypotheses

Hypotheses Standardized Beta Sig Results
H1 PU—ATU 0.839 .000 Supported
H2 PU—BI 0.892 .000 Supported
H3 PEU—PU 0.646 .000 Supported
H4 PEU—ATU 0.646 .000 Supported
H5 ATU—BI 0.908 .000 Supported

Music teachers’ understandings of technology-integrated teaching

To further understand teachers’ technology adoption in music teaching, data from the
semi-structured interviews were transcribed word-by-word for coding. Themes were further
generated and presented in the following parts.

Theme 1: Usefulness and ease of use in information delivery

Music teachers agreed on the usefulness of technology-integrated teaching, especially in
terms of delivering teaching and learning content, arousing students’ attention, and providing
feedback.

..Jechnology is quite useful in teaching music. When | find new music tracks and pieces, |
send them to my students through WeChat and QQ... my students often record their performance
and send me video clips. This is more convenient and easier than using express delivery to send
tapes...When schools are closed because of Covid, technology use is indeed useful... (From Han)

..l often teach night classe to students who are interested in music, for example, English
majors. When | teach them theoretical knowledge of music, they feel it’s boring and difficult to
understand, but whenever | display music throush computer, | see their eyes sparkle; they seem
to follow me better... (From Wang)

..The screenshot function of online teaching tools was very helpful. When | found my
students had a wrong finger position, | would take a screenshot and send the picture to him/her,
and point out the mistake... (From Huo)

Theme 2: Barriers of technology-assisted music teaching

Music teachers believed technology use, to some extent, brings benefits and convenience,

but limitations still exist and thus, they do not believe online teaching will replace the traditional
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face-to-face hands-on tutoring.

..True understanding (fingering, movement, the shape of mouth) is better achieved by
master-apprentice mentoring... | can tell my students if their fingering and shape of mouth are
cood. | teach wind music and need to correct students’ playing movement. It is very difficult to
correct them when they are far away from me. Students can only infer or guess what you mean.
For example, if | tell them that their lips are too tigsht when they flute, they can only try to feel
how to loosen...(From Han)

..I teach folk instrument performance, erhu performance. It is a two stringed bowed
instrument with a lower register than jinghu. | often ask my students to record their performance
and send it to me. If | find a good one, | will share with other students by using the screen sharing
function of the Tencent Meeting software. But the audio quality of the computer is not satisfying
to music majors, which, to some extent, impacts their understandings of the performance. So, |
ask my students to prepare good-quality sound equipment if affordable... (From Huo)

Theme 3: Insufficient knowledge about technology-integrated teaching design

LAlthoush | like using technology in my teaching, which is what my university clearly
requires teachers to do, | feel incompetent sometimes, because | did not receive music-teaching-
related technology training to improve my music teaching. There are many training lectures, but
I do not think | have learned practical skills to integrate technology in my teaching plan... (From
Wang)

.. prefer hands-on tutoring if conditions (time and space) permit. The charm of music lies
in its emotional expression (sometimes like a storm, and sometimes like a gentle sheep), which
requires professional techniques. Technology is helpful for most people who listen to music, but
considering my reputation, | won’t rely on using technology to teach, and | am not specialized

in using these tools... (From Han)

Discussion
This study researched on Chinese university music teachers’ technology adoption. Chinese
music teachers held positive attitudes toward technology use, and they perceived using

technology is useful in music teaching. Intentions of using technology were significantly related
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to their attitudes towards technology and perceptions of usefulness regarding technology
adoption in music teaching.

Results indicated that all the proposed relationships in the research model were
supported. Chinese music teachers perceived that the usefulness of technology and ease of use
in music teaching significantly impacted their attitudes, and it further influenced intentions to
adopt technology in music teaching. This showed that music teachers’ attitudes toward
technology played an important mediating role in teachers’ technology adoption, which echoes
previous studies in diverse subject areas such as English language teaching (Teo et al., 2018) and
math teaching (Sing et al, 2022). Perceived ease of use significantly predicted usefulness,
indicating when teachers believed that using technological tools was not confusing or
complicated, they would be more likely to form a perception of usefulness (Davis, 1989;
Venkatesh & Bala, 2008). In line with studies in the technology adoption literature (e.g., Sing et al,,
2022; Huang & Teo, 2020), perceived usefulness explained music teachers’ technology using
intentions. This indicates PU plays a vital role in music teachers’ technology adoption intentions,
especially for online teaching during quarantine. This is true when innovations have pervasive
advantages in enhancing music teaching and learning (Haning, 2016).

The current study has both theoretical contribution and educational implications. The
study empirically approved the power of the TAM in explaining music teachers’ technology
adoption in the Chinese context. Interview findings accentuate music teachers’” understanding of
their technology integration in terms of its usefulness, compatibility, limitations, and teachers’
worries concerning technological pedagogical and content knowledge (Huang, et al,, 2021, 2023;
Mishra & Koehler, 2006) as well as design thinking (Tsai & Chai, 2012).

To overcome the above-mentioned challenges and difficulties, teachers should take
measures to obtain technological knowledge and skills to design teaching activities by integrating
technology. The hands-on practice and tutoring are effective and deserve people’s respect but
because online teaching has increasingly become a norm in education around the world as well
as students’ digital nativity and preferences for using technology, teacher training institutions are
advised to design targeted training programs to facilitate pre-service as well as front-line music
teachers’ pedagogical design with technology. Apart from increasing learning opportunities and

providing content in training programs, trainers should provide practical examples and
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explanations to improve teachers’ thinking of using technology in music teaching and strengthen

their teaching beliefs of using technology (Ertmer, 1999).

Conclusion and Recommendations

The current study examined university music teachers’ perceptions of using technological
tools to teach music. Results of the quantitative study indicated Chinese university music
teachers’” intentions to apply technology was associated with perceived usefulness, ease of use,
and their attitudes towards technology use in music teaching. Interviews provided deep insights
regarding music teachers’ perceptions of using technology in music teaching.

Even though the number of music teachers in universities is not as large as that of teachers
in other domains {(e.g., math, English), the sample size still falls short of getting a full picture of
music teachers’ technology adoption. Also, the study did not extend any variable from the TAM,
it may to some extent decrease the explain ability of the TAM. In addition, as the qualitative
study only involved a limited number of interviewees, the findings should not be overgeneralized.
Future research can enlarge the sample size and solicit opinions from students, the faculty, and

teacher-trainers to broaden people’s understanding of technology use in music teaching.
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Abstract
The development of agricultural product markets often involves studying supply chains
and value chains to enhance the value of agricultural products. This research aims to examine
and analyze supply and value chains to investigate the approaches for the development of
durian markets in Buriram province. Data collection involved gathering basic data from digital
systems and conducting in-depth interviews with 15 growers from groups of durian growers.
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The research findings revealed 882 durian growers divided into two groups: producers and
producers-distributors. Both groups employ four marketing channels: digital platform
marketing (15 orchards, 100%), revenue-sharing marketing (5 orchards, 33.33%), market-sharing
marketing (5 orchards, 33.33%), and information-sharing marketing (3 orchards, 20%). The
downstream supply chain stands out for its diverse marketing channels, while the value chain
excels in establishing farmer networks and implementing shared marketing strategies that

connect consumers using digital technology and forward marketing.

Keywords : Buriram Durian, Supply Chain, Value Chain, Buriram Durian Market Development
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Abstract

This research is the qualitative aimed to conduct the risk management guideline for
occupational standard and professional qualification process by collecting data from Key
Informants based on purposive sampling such as consultants, working group, and endorsement
board in total 49 samples with the semi-structured interviews. The data analysis was conducted
with the content analysis to conclude and interpret according to the theories from the process
namely 1) Publicizing the project to the target group 2) Studying occupational standards of
role model countries 3) Conducting Functional Analysis to endorsement board for approval
4) Making assessment tools and 5) Testing assessment tools. The study found the significant
risks from risk identification, risk analysis, and risk assessment at low and moderate levels that
were concluded as follows 1) Designing PR media, format and period for specific professions
2) Set the small eroup for conduct Functional Analysis 3) Selecting the role model country
with similar Thailand context 4) Recruitment of the working group that is relevant to the
occupational standard 5) Setting Functional Analysis workshop 6) Determine the general core
and specific competency classified by the public and private sector etc. 7) Design the

assessment tools cover KSA and 8) Making profession experts database.

Keywords: Risk management, Occupational standard, Professional qualification, Functional

Analysis
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Introduction

Thailand industrial structuring according to 20-Year Strategy of the development of Industry
4.0 (2017-2036) stated that for the national development to overcome the middle-income trap and
move towards high income country, it is necessary to undergo industrial restructuring. The industrial
restructuring constitutes a major mechanism to drive the country’s economy by focusing on
industrial development that uses advanced technology in production and the industry that is
developed based on creativity and innovation approach. (Ministry of Industry, 2016).

The National Qualifications Framework (NOF) (2017) is the linkage of national
qualifications system, linking between individual performance level as a result of learning,
education, training, and experience. NQF comprises educational qualification framework from
educational agencies, and occupational standards framework from agencies related to
occupational skill standards to ensure the integrity of national manpower development
system (Office of the Education Council, 2017a).

The research project to drive the manpower development based on the professional
qualification system towards the outcome and impact on the educational sector in Thailand (TRIS
Corporation Ltd., 2020) was to analyze the educational qualification framework in Thailand and in
foreign countries including the ASEAN Qualifications Reference Framework (AQRF). During the
Seventh AQRF Committee Meeting and Workshop in October 2019, the AQRF passed the
resolution to approve the report of the comparison of Thailand’s NQF towards the ASEAN
qualifications reference framework. The agencies relevant to occupational standard process that
may include Ministry of Education, Department of Industrial Works, Department of skill
development. (Thailand Development Research Institute, 2017)

In order to produce and develop personnel in every professional field, to have
Knowledge, Skill, Attribute of the operators based on the international equivalent standard,
the system of professional qualification is needed to be developed as a driving tool. The
national professional qualification system is the center to certify the competency of the
manpower according to occupational standard in response to the demand of the business
and the industry. The concept is to ensure that an individual’ s ability is recognized and
awarded professional qualification in line with the competency, experience, and knowledge
and to use the professional qualification for the development of career advancement.

Consequently, it is necessary for personnel to engage in occupational standards and

professional qualification processes. Since 2015, Thailand Professional Qualification Institute (Public
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Organization) in association with stakeholders in professional groups, associations, federations, public
agencies, government sector, and private sector have jointly established occupational standards and
professional qualification related to environmental works, and built networks for publicizing
occupational standards and professional qualification to gain international recognition, strengthen
workforce to develop their competencies and capability, and to catch up with progressive
development and competitiveness of the country. Environmental professionals need to possess
knowledge, skills, competence, and attribute that directly support their operations that would bring
about the minimum or non-environmental impact output.

Currently, both complete and pending professional groups consist of 10 industries
according to the order of Thailand Professional Qualification Institute Committee. These
professional groups include logistics and supply chain professional group; agricultural, food &
beverage professional group; real estate & public service professional group; service & financial
professional sroup; health, sports & tourism professional sroup; communication & mass
communication professional group; digital industry professional group; creative &
entertainment industry professional group; manufacturing industry professional group; and
energy & environment professional group from The order of Thailand Professional Qualification
Institute Committee no. 262-271/2018, titled the Appointment of the Occupational Standards
and Professional Qualification Sub-Committee.

This research is necessary to determination of needs with stakeholder analysis, cluster
analysis, manpower analysis, demand-supply analysis, performance outcome Analysis,
qualification certification system, certificate, curriculum, trainings, analysis of the requirements of
labor standards, requirements of occupational standards, legal requirements, or professional
licenses in the country. All must be in the form of Information that can confirm correctness and
report to the community at the macro level in order to serve as the information to develop the
occupational standard.

Therefore, in order to ensure that the process of establishing occupational standards and
professional gualification be implements efficiently and comply with the principle of establishing
occupational standards and professional qualification, it is advisable to study how to support the
development of such process. One of significant concepts involves risk management which can
be applied to the process of establishing occupational standards and professional qualification.
The study includes risk assessment for each process of establishing occupational standards and
professional qualification, aiming to analyze, evaluate, and manage risks of existing process of

establishing occupational standards and professional qualification. Then we explore findings of
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appropriate procedure, and propose the process of devising measures of risk management for

establishing occupational standards and professional qualification with higher efficiency.

Objectives

1) To conduct risk assessment for establishing occupational standards and professional
qualification process.

2) To propose risk management guideline for establishing occupational standards and

professional qualification process.

Review Literature

The study involves the principle of the risk treatment and the risk treatment guideline, as
well as related researches and include the key word related with functional analysis, key purpose,
key role, key function, Vocational Qualification, Professional Qualification.

The National Qualifications Framework (NOF) is the linkage of national qualifications system,
linking between individual performance level as a result of learning, education, training, and
experience, with availability of educational qualification framework of educational agencies, and
occupational standards framework of agencies related to occupational skill standards, as well as
several organizations, so as to ensure the integrity of national manpower development system.

Thailand Professional Qualification Institute (Public Organization) produced the Occupational
Standard and Professional Qualification Manual (Thailand Professional Qualification Institute (Public
Organization), 2022) which divides the development of occupational standard and professional
qualification into namely 1) Determine the needs of professional groups or industrial groups 2)
Functional analysis of professional groups or industrial groups 3) Develop the unit of competence
and establish the occupational standard and 4) Establish professional qualification according to
occupational standard.

Occupational standards and professional qualification

New Zealand’s occupational standards and professional qualification determines
qualifications framework applicable to all educational agencies in both public and private sector.
New Zealand is a best practice country that NOF uses as a model for studying occupational
standards would rely on essential knowledge and skills for work as required by employers based on
the advices from the industrial sector or the private sector in each country participating in developing
the NOF. The characteristics of NOF and criteria of classifying levels of qualification based on the
NQF of New Zealand. (Thailand Development Research Institute, 2017).
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Functional Analysis

The studied of functional analysis results across a known and unknown assessor Meindl et
al. (2017). Commonly, functional analyses are conducted by a trained clinician with the unfamiliar
participant. This unfamiliarity might influence the outcome of the analysis, potentially leading to
function misidentification. This examination study was responded of two participants during
functional analyses that conducted by a known and unknown assessor. The influence of familiarity
was observed across both participants; however, with extended exposure to the functional analysis
was respond became similar across assessors for both participants. Mainly, conclusions different
regarding function may be drawn at several points during this analysis. The findings are discussed
with regard to the participant-assessor history influence and recommendations are provided

regarding a functional analysis conducted.

The principle of the risk treatment and the risk treatment guideline

Risk assessment is the International Standard which provides principles and generic
guidelines on risk management that can be used by any public, private or community enterprise,
association, group or individual mean is not specific to any industry or sector. It can be applied
throughout the life of an organization and a wide range of activities, including strategies and decisions,
operations, processes, functions, projects, products, services and assets. It can be applied to any type
of risk, positive or negative consequences. The design and implementation of risk management plans
and frameworks will need to take into account the varying needs of a specific organization, particular
objectives, context, structure, operations, processes, functions, projects, products, services, or assets
and specific practices employed. This standard be utilized to harmonize risk management processes
in existing and future standards. It is not intended for the purpose of certification (Society for Risk
Analysis (SRA), 2015b).

The definition of risk means the event of uncertain that may occur in the future. It will have
negative impact on reaching the objectives or goal of an organization. In other words, risk is the
opportunity for mistake, loss, unexpected event, and undesired event so that it hinders operation
from reaching the set objectives (Jody, 2022)

Risk management process based on ISO 31000:2009 include 5 main processes as follows:
Identify risk factors; analyze alternatives for treatment of risk and the best risk response; apply the
risk management plan into practice; control and monitor outcome; and review & make improvement
when necessary. The model of 1SO 31000:2009 includes the following: Establishing the context; risk
identification; risk analysis; risk evaluation; and risk treatment. However, risk identification, risk analysis,
and risk evaluation can be incorporated into risk assessment. The implementation is made based

on the overall risk management process. In addition, it is necessary to carry out communication and
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consultant regularly, as well as monitoring and reviewing when necessary ({International
Organization for Standardization (ISO), 2009).

The methods of risk analysis are the methodology for the analyze and evaluate of
environmental impacts that designed for the environmental impact assessment process for develop
assumptions, improvements, implementation and performance. The improving of the
implementation process and use of risk analysis methods in environmental impact assessment
process, the set objective has been achieved. The risk assessment is a process to determine the
nature and scope of risk, and critical for develop policies and strategies. The processes of undertaking
risk assessment are identified, estimation and ranking of risks includes potential losses of exposed
population, property, services, livelihoods in environment, and assessment potential impacts on
society. The client, resulator or elected/sovernment representative will use the assessment for make
decision the action course. The concept behind risk assessment is a structured, transparent, scientific
process (Zelefdkova & Zvijakova, 2017). A paper of Aven (2012) is shown if criteria of risk acceptance
are intfroduced as a risk management tool, they should be formulated by the authorities, is the
common practice in several countries and industries, in the UK. Acceptance criteria of risk formulated
by the industry would not in eeneral serve the interest of the society as a whole. The main reason
is that an operator’s activity usually will cause negative externalities to society (an externality is an
economically significant effect due to the activities of an agent/firm that does not influence the
agent’s/firm’s production, but which influences other agents’ decisions). The increased losses for
society imply that wants to adopt stricter risk acceptance criteria than those an operator finds

optimal in its private optimization problem.

Conceptual framework

ISO 31000 and risk analysis (SO, 2009a) (ISO, 2009b) (Aven, 2016) define risk analysis (1)
Establish context, which means for example to define the purpose of the risk management
activities, and specify goals and criteria (2) Identify situations and events that can affect the
activity considered and objectives defined. The methods have been developed for this task (3)
Conduct cause and consequences analysis of these events, and impact to activities, objective
and goal (4) Make judgements of the likelihood and impact of the events and their
conseqguences, and establish risk characterization (5) Analyze and evaluate risk, to judge the risk

significance and (6) Risk treatment. (Figure 1)
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Causes —>» Estimate
Eetablich Identify likelihood Risk analysis and Risk
s P situations and  [—— O SITIE T > Treatment/
events Consequence/Impact analysis Mmanagement
Effects ~—»  Estimate
impacts

Figure 1 Risk Analysis and Assessment process
Note. Adapted from Risk Management-Principles and Guidelines ISO 31000:2009. by
International Organization for Standardization (ISO), 2009a, (https://www.iso.org/obp/
ui/#tiso:std:iso:31000:ed-1:v1:en)., ISO Guide 73:2009(en) Risk management—\Vocabulary.
by International Organization for Standardization (ISO). 2009b, (https://www.iso.org/obp/
ui/#tiso:stdiiso:guide:73:ed-1:v1:en)., “The risk concept—nhistorical and recent
development trends,” by T. Aven, 2012, Reliability Engineering & System Safety, 99, 33-44
(https://doi.org/10.1016/j.ress.2011.11.006).

This research is the qualitative research (Wannee Kaemkate, 2008; Ongart Naiphat, 2008) to
conduct risk assessment, and to propose measures of risk management (Aven, 2016) for the
processes of establishing occupational standards and professional qualification ranging from the
process of formulating operating plans to submitting the complete version of occupational standards
and professional qualification. The processes consist of 1) Publicizing the project to the target group,
2) Studying occupational standards of role model countries, 3) Conducting Functional Analysis to be
proposed to the endorsement board for approval, 4) Making assessment tools based on
occupational standards, and assess quality of tools and 5) Testing assessment tools with the target
group and proposing to the endorsement board for approval (Thailand Professional Qualification

Institute (Public Organization), 2022).

Research methodology
1. Population Scope
1.1 The samples in the study are selected by a stratified random sampling (Chantavanich,
2009; Chantavanich, 2010; Krejcie & Morgan, 1970) for the total of 72 professional groups
according to the announcement of occupational standards and professional qualification in
the Royal Thai Government Gazette were investigated. After that these 72 groups were re-
group into 54 g¢roups and classified into ten industrial groups for establishing occupational

standards and professional qualification.
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1.2 Selecting the 7 professional groups related to economic value comprises. The 49
key informants from 7 professional groups are selected by a purposive sampling based on the
structure of establishing occupational standards. These key informants were from advisory
committee, working group, and endorsement board as described below.

1.2.1 Advisory committees were selected to serve as advisors to the occupational
standards establishing project with 3 representatives from each group (a project leader, researcher
and a coordinator) totaling 21 samples.

1.2.2 Working groups representing government or private sector with 3 representatives from
each group totaling 21 samples.

1.2.3 Endorsement board comprises representatives of associations, federations, clubs,
foundations, professional councils, federation of industries, chamber of commerce, and others in
professional groups, including experts and representatives of related sovernment organizations,
totaling 7 samples.

2. Area Scope, this study is conducted in Thailand.

3. Timing Scope, this study explores the establishment of occupational standards and
professional qualification during the 2015-2017 fiscal years (October 2014 — September 2017)
and revised version during the 2020-2023 (October 2019 - September 2023).

4. Data Collection

4.1 Primary Data Collection — data were collected from semi-structured interviews
by 49 key informants based on the structure of establishing occupational standards.

4.2 Data for the risk assessment of the establishing occupational standards and professional
qualification process, an in-depth interview based on the case study theory, records the data of
viewpoints and opinions throughout the interview, focusing on “risks in the processes” were employed.

4.3 Ensure completeness of data, and to collect additional data in case of insufficient
data, or to determine a new source of data in order to acquire an instrument for deciding to
summarize prospective ideas.

5. Data analysis

The content analysis is applied to the data acquired from the semi-structured interview
for 3 groups of samples, namely, project consultants, working group, and endorsement board.
There are three process to analyze the data as follow.

5.1 Risk Identification, the data analysis involves data interpretation to find out the

meaning from collected data, to gain understanding about the data contents, and to use the cause
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explanation and linkage of the samples’ set of data by linking rationality both directly and indirectly.
(Wannee Kaemkate, 2008; Ongart Naiphat, 2008). The further step is to summarize viewpoints
toward risks in each process of establishing occupational standards and professional qualification.
During the interview data acquired from the transcription and note-taking were analyze to gain
understanding about the overall content. In reference to the above-mentioned processes in
conceptual framework, our processes are modified situationally as follow: (1) Identify the processes
(2) Review relation of process objective and objective of establishing occupational standards and
professional qualification for each process. (Thailand Professional Qualification Institute, 2022; Dawn,
2002) (3)ldentify the aim of each objective of establishing occupational standards and professional
qualification. (4) Define risk issues and risk situation (5) Define cause and factor of risk issues and risk
situation.

5.2 Risk analysis and assessment, use risk Assessment Criteria for prioritizing the significance
risks (The Grasgow School of rt, 2023).

(1) Assessing possibilities of risks from the scale of impact and likelihood in order to
determine levels of risk (1-5 scale) (a) Very low risk: No potential, being adequately
controlled; no further control measures are required. (b) Low risk: No potential for serious
consequences. Risk assessment is not essential. (c) Moderate risk: Potential for moderate
consequences. Risk assessment is recommended. (d) High risk: The potential for extreme
consequences but risk low probability. Risk assessment is recommended. (e) Very high risk:
Potential for extreme consequences, with high probability. Risk assessment is necessary.
(Aven, 2012; SRA, 2015a; Vanem, 2012)

(2) Comparing the potential impact on the objective of establishing occupational
standards and professional qualification include time and aim (Project Management Process
Improvement Office, 2003).

(3) Each significant issue classified and acquire from informant were review in order to
further draw conclusions based on the research objectives. (Veland & Aven, 2015).

5.3 Risk treatment and management can be mixing main actions; take, treat, transfer,
terminate (Project Management Process Improvement Office, 2003). The conclusions from the
analysis and evaluate fisk were drawn based on the research objectives aiming to explore risks of
the processes. Risk treatment and management concept are opportunities to implement solutions
that support risk avoidance, prevention and reduction. The risk avoidance technique would be not

to own process. In reality, a minimal amount of risk still exists, but in certain scenarios, risk can be



Un 17 adun 1 (uns1Au - Dnuieu 2568) 21seNsUSHISSSAAazMSIaMSUSHAL
92  Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review

AFUEUSKISSSAD
FACULTY OF BUSINESS ADMINISTRATION

avoided completely. Risk prevention aims to reduce the frequency or likelihood of the event or
loss. This might mean preventing process breakdowns by maintenance and inspection schedules.
Risk reduction aims to lower the severity of a particular loss that has already occurred. So, all of
treatment and management depend on risk level. This research adapted the concept of risk
management for set up the risk management related processes of establishing occupational

standards and professional qualification that shown in figure 2

Processes
!‘::-_. MM _
1. Publicizing the project 1o the tanget “
group
2 I-TI““I‘,"I"inh:::'lf;quuqulml standards of role a Q Micigate & Control
7 [ i e el -
Ty s b g Share Total sohstum
V. Conducting Functional Analysis 1o be S 3 o
proposed to the endorsement board for > é o >z
approval N jAa] £ iy iy sl L el .
4. Maoking assessment instruments based on ] -g
occupabional stundards, amd gsness v <
quality of Instrements
5. Testing ussesnment tools with the target Accept { Toleraz) Avoisd (Terminasc) & Congol (Tre)
growp, propose the endorsement board for v
approval, and teomiaete the project Your i Likeliood High
y e — elihex - s Hig

Figure 2 Risk management for establishing occupational standards and professional qualification process

Research results

The results of Risk management guideline in occupational standard and professional
qualification process in order to improve and develop the personnel in all professional fields to
have the knowledge, skill and attribute (KSA) for a manpower development system with
international standards. The main idea is focusing on process improvement and proposed the
guidelines for risk management to ensure the process is correct and appropriate. This research was
presented as follows: 1) Risk identification 2) Risk analysis and assessment (VL= Very low, L = Low, M
= Moderate, H = High, VH = Very high) and 3) Risk treatment and management and proposed guidance
for establishing occupational standards and professional qualification more efficiently. This research
analyzed and selected only signification risk issue in order to analyze and evaluate the likelihood and

impact to avoid or prevent the process delay and incompletion as describe in Table 1
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Table 1 Research result

Establish the Risk identification Risk analysis and Risk treatment and

occupational assessment management

standard process

1% Process: Publicizing the project to the target group

1) Public relations do not
reach people in
professional groups
and do not cover all
groups

2) No frequency and
period are determined
as suitable for public

relations

1) Time of the analysis is
too little

2) Some countries have a lot
of information, some
countries the information
is not sufficient

3) Sorme countries have
different contexts.

4) The study of foreign
countries and the
domestic analysis are
not complete and do
not reflect the
different of groups and
competencies

5) Selecting the working
group is still specific
and does not cover

actual professions

1) The target groups aimed
by the public relations
are numerous, different,
and diverse, there are
both relevant and
irrelevant opinions on
the professions (M)

2) PR media, media format,
period do not reach the

target group (L)

2™ Process: Studying occupational standards of role model countries

1) Competencies analysis
of foreign countries and
the domestic are not
complete and do not
reflect the situations
which have different
professional groups and
competencies (M)

2) There is lot of
information but there is
little time to work
especially in large
group (M)

3) The working group are

not representative

1) The group attending the
PR session should be
selected specifically for
the professions

2) Designate PR media,
media format, period to
reach the target group

and as mass media

1) Avoid the risk from
meeting in large group to
meeting in small group.

2) Reduce the scale of
impact derived from the
selection of the role
model country by
selecting the role model

country with similar
context to Thailand
already established from
the similar occupational
standard.

3) Recruitment of the
working sroup instead of

selection.
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Table 1 Research result (continued)

Establish the Risk identification
occupational

standard process

Risk analysis and

assessment

Risk treatment and

management

3" Process: Conducting Functional Analysis to be proposed to the endorsement board for approval

1) The number of times is
too little for
brainstorming

2) The groups attending
the public hearing are
too broad, diverse
and not specific
professions

3) Meeting is not held
often so informal
meeting has to be
held and the analysis
has to be accelerated
so the competency
issue is missing

4) Functional Analysis
does

not classify the types of

work such as the public

and the private sectors,
and independent

organizations.

1) No classification of those
who set the test papers
such as academics,
people in profession, and
those with all-round
knowledge

2) Some types of test
papers do not suit the
target group and are

very academic

1) Functional Analysis
does not cover all
professions , not
general, but specific
group, not covering
actual professions (M)

2) Difficult to summarize
the overview. Takes a
lot of time to

summarize (M)

Test papers are very
academic and too difficult
and do not reflect the
actual competency and
cannot measure the
Knowledge, Skill, Attribute
(KSA)

1) Reduce risk by organizine
training /workshop for
specific professions to
provide knowledge in
conducting Functional
Analysis.

2) Reduce impact from the
determination of
competency in
professions which is not
inclusive and does not
cover in actual
professions by
determining the general

core competency and

classified by the public
and private sector and
the independent

organization, etc.

4™ Process: Making assessment tools based on occupational standards, and assess quality of tools

Avoid risk from the
assessment method that
does not cover KSA by
determining the
appropriate ratio for
academic and practical
test papers as the role
model for professions with

similar characteristics
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Table 1 Research result (continued)

Establish the Risk identification Risk analysis and Risk treatment and
occupational assessment management

standard process

5" Process: Test assessment tools with the target group, propose the endorserment board for approval

1) Target group for testing 1) Selection of the target 1) Making a list of experts

is not the group for assessment in each profession and
representative. tool test may not database.

2) Selection of examiners constitute sufficient 2) Determination of the
based on their representation (M) target group that
qualifications/skills are 2) Process of assessment constitutes
not sufficient to perform test does not reflect the representation by
their duties assessment process that specifying the selection

3) Examiners and those should actually take criteria and conducts
who sit for assessment place (M) self-assessment before
test are not specified to serving as
give Feedback to representatives in the
improve the tools assessment test

3) Determine criteria and
training the examiner to
understanding prior to

the assessment test.

Research conclusions

This qualitative research aimed to conduct the risk management in occupational
standard and professional gualification process, the study results corresponded to the
Objective 1) “To conduct risk assessment for the processes of establishing occupational
standards and professional qualification” and 2) “To propose risk management guideline for
the processes”. The study is collected the data from the Key Informants based on purposive
sampling such as the consultants, the working sroup, and endorsement board in total 49
sample with the semi-structured.

The data analysis was conducted with the content analysis to conclude and interpret
according to the principle of risk assessment and the occupational standard process. The study
results found the significant risks from the risk indication and risk analysis at low risk and

moderate risk level. The process that was improved and developed from 3 issues namely (1)
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Risk identification (2) Risk analysis and assessment and (3) Risk treatment and management,
The conclusion of the guideline of the whole process as follows:

1" Process: Publicizing the project to the target sroup: 1) The group attending the PR
session should be selected specifically for the professions 2) Designate PR media, media format,
period to reach the target group and as mass media.

2" Process: Studying occupational standards of role model countries: 1) Avoid the risk
from meeting in large group to meeting in small group. 2) Reduce the scale of impact derived
from the selection of the role model country by selecting the role model country with similar
context to Thailand already established from the similar occupational standard. 3)
Recruitment of the working eroup instead of selection.

3" Process: Conducting Functional Analysis to be proposed to the endorsement board
for approval: 1) Reduce risk by organizing training /workshop for specific professions to provide
knowledge in conducting Functional Analysis. 2) Reduce impact from the determination of
competency of people in professions which is not inclusive and does not cover the people in
actual professions by determining the general core competency (general) and the competency
classified by the public and private sector and the independent organization.

4™ Process: Making assessment tools based on occupational standards, and assess quality
of tools: Avoid risk from the assessment method that does not cover KSA by determining the
appropriate ratio for academic and practical test papers as the role model for professions with
similar characteristics.

5™ Process: Testing assessment tools with the target group, propose the endorsement
board for approval: 1) Making a list of experts in each profession and database. 2) Determination
of the target group that constitutes representation by specifying the selection criteria and conducts
self-assessment before serving as representatives in the assessment test. 3) Determine criteria and

training the examiner to understanding prior to the assessment test.

Discussion of results and recommendations

Discussion of results

Based on the significance and the background of the research problems to produce
and develop the personnel in all professional fields, occupational safety risk management in
all professional fields include small and medium-sized enterprises (SMEs) to have the

Knowledge, Skill, Attribute of the persons who perform work with standard and on a par with
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international standards, a tool is therefore used to drive the standard which is professional
qualification system.The professional qualification system is the center of the certification of
manpower’s competency according to the occupational standard in response to the needs of
the industrial sectors. It is the mechanism to ensure that individuals are recognized for their
ability and receive the professional qualification consistent with the competency, experience,
and knowledge to use the professional qualification in the development of their profession
for progress.

In 1 It consisted of public relations of the project to establish occupational standard and
professional qualification to the target group in the profession. The objectives and the goals of
this process are to invite the professional groups to express opinions in the establishment of
occupational standard and professional qualification. The study results revealed that in this
process there was a significant risk. That is, the manual of occupation standard determines the
needs of the professional groups or industrial groups. In the beginning, the establishment of
occupational standard or unit of competence for any enterprise group must start with the
determination of the needs of the enterprise group or professional holder. There must be
determination of the definition framework, definition, scope, economic activities, and clear goals
of the needs inside and outside the enterprise group in order to devise the purpose and then
formulate the action plan to meet the objectives of the enterprise group and develop the
professional holders for higher outcome. (Thailand Professional Qualification Institute (Public
QOrganization)., 2022)

The study results revealed that in terms of risk issue, the public relations did not reach
the people in the professional groups and did not cover all groups. There was risk as it was
not consistent with the determined manual. Therefore, in some professional fields, there was
risk and impacted the next process of professional standard development. The study results
conducted the risk analysis and assessment, and recommended the guideline of risk
mitigation, risk management and control. Therefore, the risk was at low and moderate levels.
It was also found that in some professions, there was no risk for example, community solid
waste management. As the operation followed the manual of occupational standard, there
was no risk. It was found that from the review of the past research from foreign standards, the
occupational standard was already established as the role model. For example, New
Zealand’ s and Australia’ s occupational standard and professional qualification. (Thailand

Development Research Institute, 2017)
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consultant regularly, as well as monitoring and reviewing when necessary {International
Organization for Standardization (ISO), 2009).

The methods of risk analysis are the methodology for the analyze and evaluate of
environmental impacts that designed for the environmental impact assessment process for develop
assumptions, improvements, implementation and performance. The improving of the
implementation process and use of risk analysis methods in environmental impact assessment
process, the set objective has been achieved. The risk assessment is a process to determine the
nature and scope of risk, and critical for develop policies and strategies. The processes of undertaking
fisk assessment are identified, estimation and ranking of risks includes potential losses of exposed
population, property, services, livelihoods in environment, and assessment potential impacts on
society. The client, resulator or elected/gsovernment representative will use the assessment for make
decision the action course. The concept behind risk assessment is a structured, transparent, scientific
process (Zelefakova & Zvijakova, 2017). A paper of Aven (2012) is shown if criteria of risk acceptance
are introduced as a risk management tool, they should be formulated by the authorities, is the
common practice in several countries and industries, in the UK. Acceptance criteria of risk formulated
by the industry would not in general serve the interest of the society as a whole. The main reason
is that an operator’s activity usually will cause negative externalities to society (an externality is an
economically significant effect due to the activities of an agent/firm that does not influence the
agent’s/firm’s production, but which influences other agents’ decisions). The increased losses for
society imply that wants to adopt stricter risk acceptance criteria than those an operator finds

optimal in its private optimization problem.

Conceptual framework

ISO 31000 and risk analysis (ISO, 2009a) (ISO, 2009b) (Aven, 2016) define risk analysis (1)
Establish context, which means for example to define the purpose of the risk management
activities, and specify ¢oals and criteria (2) Identify situations and events that can affect the
activity considered and objectives defined. The methods have been developed for this task (3)
Conduct cause and consequences analysis of these events, and impact to activities, objective
and goal (4) Make judgements of the likelihood and impact of the events and their
conseguences, and establish risk characterization (5) Analyze and evaluate risk, to judge the risk

significance and (6) Risk treatment. (Figure 1)



Un 17 adun 1 (uns1Au - Dnuieu 2568) 2NsensuUsSmsssMmilazms3omsusiaAd
Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review  QQ

AUEUSKISSSAD
FACULTY OF BUSINESS ADMINISTRATION

personnel according to the principle as summarized in project risk management of (Office of
Project Management Process Improvement, 2003)

Recommendations

The outcomes of this research hold practical applicability for government agencies
involved in manpower policies, such as the Department of Skill Development, the Vocational
Education Commission, and other educational bodies. These bodies can effectively utilize the
established processes to formulate guidelines for enhancing skill standards, fostering
Competency-Based learning, and more. Additionally, this research underscores the potential
for streamlining existing procedures for developing occupational standards and professional
qualifications. It is advised that these revisions take into account factors such as optimal timing,
resource allocation, and budseting to ensure the efficiency and effectiveness of the standards.

Future Research should be enhanced on the occupational standard and professional
qualification and utilized to respond to the needs of a particular professional group, whether
they correspond to the required competency and whether the relevant agencies and
professional eroups can utilize them to develop the country’ s manpower, education,
enhanced development and modified instruction curriculum in line with the demand of
entrepreneurs. These people can work efficiently, appropriate to their competency, and

proper performance criteria.
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Abstract

The purpose of this study was to examine the importance of work engagement as a
mediator in the relationship between perceived organizational support and employee
performance in the aviation industry during the disruption of the COVID-19 crisis. Data were
collected from 440 airline employees in six aviation organizations in Thailand. Hierarchical
regression was used to analyze and test the hypotheses. The results reveal that although the
relationship between perceived organizational support and employee performance was strongly
linked, it was partially mediated by work engagement which plays a critical and essential role in
increasing employee performance. Work engagement is, therefore, an important matter for
organizations to consider when creating HR strategies that should not only create a supportive
working environment but should also engage their employees with their work, thereby leading to

high employee performance in return. This was especially important in times of crisis.

Keywords : Perceived organizational support, Employee performance, Work engagement,

Human resource development, COVID-19

Introduction
The long duration of the COVID-19 pandemic, with its significant disruptions to the social
life and work life of almost everybody, the economic situation of many industries has been

affected, particularly the aviation industry which was the focus of this research. Airlines have
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needed to keep tight control over their cash burn to survive until air travel demand recovers. This
has resulted in the almost full grounding of the passenger fleet, even as strong cargo revenues
continued. Airlines turned their focus on cutting expenses during this period (International Air
Transport Association (IATA), 2020). Many airlines closed down their operations completely, while
other airlines could only survive by closing down most of their passenger flight operations. Airlines
had to adapt themselves in any possible way to keep their business running and gain revenues
{Organization for Economic Co-operation and Development (OECD), 2020).

A survey revealed that company executives understood that COVID-19 had a great impact
on the performance efficiency of organizations: 46% of respondents expected a reduction in
performance targets in 2020 (Caligiuri, et al., 2020). This meant that, importantly, organizations
needed to be concerned about the status and morale of the remaining employees during this
period of disruption of the COVID-19 crisis as it has been noted that organizations that take care
of their employees enjoy better employee work engagement (Guan & Frenkel, 2018) and higher
levels of organizational commitment (Rhoades et al., 2001). To maintain high levels of productivity
and functional effectiveness, organizations must ensure that their employees are focused and
invest their full energy into accomplishing their work tasks (Lai et al., 2020). If employees fail to
fully engage themselves in their work in the response to mismanagement and managerial
indifference, this failure, or the inappropriate working manner and attitudes likely to be
demonstrated, leads to poor work performance. Researchers into work engagement have found
a positive impact on employee performance (Kim et al,, 2019; Lai et al, 2020; Owoeye et al,
2020; Sopiah et al., 2020).

Ryba (2021) mentioned that when employees engage positively with their work, they can
be 17% more productive, work wisely, and put more effort into their work than unengaged
colleagues. A substantial majority, 92%, of business executives believe that engaged employees
perform better, boosting the success of their teams and the outcomes of their organizations. If
employees actively disengage in their work and perform poor performance, crganizations will
experience damaging losses in employee productivity. It was, therefore, important to ascertain
work engagement related to perceived organizational support and employee performance. Even
though other studies supported the mediation effect of employee engagement in this context

{(Alshaabani et al., 2021; Lai et al., 2020; Guan & Frenkel, 2018), it was important to understand its
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effect during the COVID-19 pandemic. As little was known about this mediating mechanism in
crises such as the COVID-19 context, the purpose of this study was to fill this information sap
about work engagement, particularly in the aviation industry in Thailand, during the COVID-19

crisis.

Research Objectives

1. To explore the relationship between perceived organizational support, work
engagement and employee performance in aviation industry during the disruption of the COVID-
19 crisis.

2. To examine the factors that aviation industry should pay attention to in order to

enhance employee performance during the disruption of the COVID-19 crisis.

Literature Review

Relationship between Perceived Organizational Support (POS) and Employee
Performance (EP)

Organizational support theory proposes that positivity from employees will increase when
they recognize that they are valued and cared for by the organization (Eisenberger et al., 2020).
Without organizational support, it was rarely possible for the employees to accomplish their
assigned targets effectively (Shabbir et al., 2020). Kurtessis et al. (2015) referred to the effect of
perceived organizational support as “employees develop a general perception concerning the
extent to which the organization values their contributions and cares about their well-being” (p.2).
Thus, employees with high perceived organizational support have a greater feeling of obligation
to help their organization to reach its objectives, with a stronger affective commitment to the
organization, together with increased expectancy of reward for high performance. All of these
outcomes have consistently been found to be associated with increased in-role and extra-role
performance (Eisenberger & Stinglhamber, 2011; Rhoades & Eisenberger, 2002). Therefore,
organizational support plays an important role for employees, especially during the COVID-19
crisis (Shabbir et al,, 2020). When fewer employees are working for an organization after the
resizing, the remaining employees need to work beyond their job descriptions which may reflect

in their performance and thereby maintaining their employment.
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As employees are an organization’s most valuable resource, employee performance is
very important to every organization. Employee performance is everything about the ability,
motivation, and environmental factors of the employees in an organization (Sopiah et al., 2020).
It involves all aspects which directly or indirectly affect and relate to the work of the employees.
Therefore, organizations use different approaches to stay competitive and improve employee
performance (Kim & Koo, 2017; Mensah et al., 2016; Tash et al., 2016). According to Elnaga and
Imran (2013), performance can be classified into five elements: planning, monitoring, developing,
rating, and rewarding. These elements are interrelated and contribute to employee performance
which enables and enhances the individual employee’s ability to achieve employee performance.,

When the organization acknowledges the importance of having higher standards of
employee performance and therefore implements the five elements stated above to improve
the performance of their employees, the employees also perceive that the organization supports
them, especially by providing them with rewards (Markos & Sridevi, 2010). This will encourage the
employees to perform their work tasks more efficiently and effectively. Moreover, when the
organizations involve their employees in all the performance elements (from planning to
rewarding), employees will feel that they are valuable and have a positive attitude towards the
organization. Thus, employees will have higher work performance (Elnaga & Imran, 2013).

That the link between employee performance and the organization is essential can be
explained by social exchange theory. Social exchange theory claims that social relationships are
based on the trust that gestures of goodwill will be reciprocated (Blau, 1964). In other words,
employees who perceive positive support from their organization feel a sense of obligation to
help the organization reach its objectives and increase performance in return. Hochwarter et al.
(2006) emphasized that without perceived organizational support providing resources that
empower employees to achieve their work objectives, accomplishing expectations in quality and
quantity of their performance was difficult. In return, when employees perceive high positive
support from their organization, this is reflected in a high level of appreciation for the contributions
and caring towards the employees and, conseguently, employees feel motivated to reciprocate
through their work behavior, including enhanced job performance and their attitudes reflected as

greater work engagement (Nasurdin et al., 2018).
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Therefore, it is beneficial for organizations to help employees maintain required levels of
employee performance by developing a sense of available support. This was especially so during
the COVID-19 crisis which strongly impacted the performance efficiency of employees in
organizations (Caligiuri et al., 2020). On the other hand, employees who have weak or no feelings
of organizational support may adopt work avoidant and deviant behavior (Omar et al., 2011) which
may harm their performance. As a result, the diminishing performance of the employees will
impact the success and failure of an organization (Englert & Helmig, 2018; Nguyen et al., 2019).

Mediating Role of Work Engagement (WE)

Kahn {1990) proposed that work engagement was the simultaneous employment and
expression of a person in task behavior that promote connections to work and to others; personal
presence (physical, cognitive, and emotional), and active and full performances. Bakker and
Demerouti (2008) explained work engagement as “a positive, fulfilling, work-related state of mind
that was characterized by vigor, dedication, and absorption” (p.209). Sopiah et al. (2020) described
work engagement as an important role to help each organization gain a characterized by increased
employee commitment and excellent organizational performance.

Bakker and Demerouti (2017) emphasized that work engagement was most often
explained by Job Demands-Resources (JD-R) Theory. This theory suggests that an association of
job characteristics and personal resources predicts work performance through employee work
engagement (Bakker & Albrecht, 2018). Work engagement was most likely when employees are
confronted with high challenges and have sufficient job and personal resources available to deal
with these challenges (Bakker & Sanz-Vergel, 2013; Tadic et al,, 2015). Employees can also
proactively seek job resources and challenges by asking for feedback, support, and development
opportunities to increase their performance. Thus, work engagement provides employees with an
opportunity to invest themselves in their work and also creates a sense of self-efficacy (Bakker &
Albrecht, 2018).

When organizations institute policies that involve their employees with their work, in-role
and extra-role, and provide positive perceived organizational support, this will create higher
standards of work performance which finally benefits both the organization and employees
(Eisenberger & Stinglhamber, 2011). Employees perceive that organizations support them so

organizations should engage employees more in their work to keep up their morale and increase
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employee performance, particularly while they are working for the organization in times of crisis,
such as the COVID-19 crisis. Dai and Qin {2016) mentioned when employees perceive support
from the organizations, they will give positive organizational commitment and contribution and
make active attitudes or behavior changes to make effort to achieve organizational goals.
Related research is supportive of the theory that perceived organizational support has a
direct positive effect on work engagement (Jangsiriwattana, 2021). Several studies have observed
that work engagement initially results in greater employee performance (Kim et al,, 2019; Lai et
al., 2020; Owoeye et al, 2020; Sopiah et al,, 2020). Therefore, there is some consensus that work
engagement was positively related to performance and plays an important role between

organizations and employees.

Hypothesis

Hypothesis 1: Perceived organizational support is positively associated with employee
performance.

Hypothesis 2: Perceived organizational support is positively associated with work
engagement.

Hypothesis 3: Work engagement is positively associated with employee performance.

Hypothesis 4: Work engagement mediates the relationship between perceived

organizational support and employee performance.

Conceptual Framework
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Figure 1 Research Model
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Research Methodology
Participants
Data were collected using a 36-item self-administered questionnaire completed by airline

employees in six aviation organizations in Thailand. Through non-probabilistic convenience

Table 1 Details of participants (sample size, n = 440)

n Percentage n Percentage
Gender Education
Male 207 47.0 Lower than 28 6.4
Female 233 53.0 Bachelor’s degree
Age Bachelor’s degree 363 82.5
20 - 29 38 8.6 Master’s degree 44 10.0
30 -40 86 19.5 Doctor’s degree 5 1.1
41-50 178 40.5 Tenure
> 50 138 31.4 <5 30 6.8
Department 5-15 93 211
Administration 161 36.6 16 - 25 141 32.0
Operation 279 63.4 > 25 176 40.0
Total 440 100 Total 440 100

sampling, the catekeepers of each airline were contacted and asked for their permission to
distribute questionnaires to their employees. A total of 600 questionnaires were distributed
eqgually among the airlines via two channels; Google Forms through various applications and paper
forms, 440 questionnaires were returned (73% response rate). Participants were strictly
anonymous and voluntary. As the questionnaire was conducted in Thai, translation of this
guestionnaire by competent bilinguals from the original English language used the back-
translation method (Bristin, 1970)

Measurement

An index of ltem-Objective Congruence (I0C) was developed by three professors who

specialize in human resources and organizational development. The reliability of the results was
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measured to meet the requirements of Cronbach’s alpha. (Cronbach, 1951). Each statement on
the questionnaire was rated according to a 5-point Likert scale. Hierarchical regression was used
to analyze and test the hypotheses (Baron & Kenny, 1986). The Sobel test was implemented to
prove the significance of the indirect effect (Sobel, 1982).

Perceived organizational support (POS) was measured with an 8-item questionnaire
developed from Surveys of Perceived Organizational Support (SPOS) by Rhoades and Eisenberger
(2002). Sample statements were My organization cares about my opinions, Help was available
Jfrom my organization when | have a problem.

Employee performance (EP) was measured with a 19-item questionnaire developed from
The Individual Work Performance Questionnaire (IWPQ) version 1.0 by Koopmans et. al (2014).
Sample statements were | managed to plan my work so that it was done on time, Collaboration
with others was very productive, | started new tasks myself when my old ones were finished.

Work engagement (WE) was measured with a 9-item questionnaire developed from the
Utrecht Work Engagement Scale (UWES) by Schaufeli, Bakker and Salanova (2006). Sample
statements were | get carried away when | am working, At my work, | feel bursting with eneregy,
My job inspires me.

Control variables were selected similarly to those in previous studies on employee
performance. For example, Lai et al. (2020) and Sopiah et al. (2020). Participants were asked about
their demographic information which were gender, age, education, tenure, and department.

As recommended by Hair et al. (2010), factor loadings equal to or greater than 0.50 are
considered significant which shows the internal item validity. Therefore, factor analysis was
performed and the factor loadings of all items are above 0.50. The average variance extracted
(AVE) higher than 0.50 was defined so that each item by itself was a good measure for the latent
construct. Composite reliability (CR) higher than 0.70 indicated that the scale items tend to result
in higher reliability levels. Data normality was tested with skewness and kurtosis. All variables
were found to have no multicollinearity problem after testing with the tolerance and variance
inflation factor (VIF). Cronbach’s alpha higher than 0.80 was considered excellent, meaning that
the items in the questionnaire are highly correlated (Cronbach, 1951). According to Hair et al.
(2010), these results show that all values pass the threshold which explains the item reliability
and validity as presented in Table 2.
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Table 2 Factor loadings, average variance extracted (AVE), composite reliability (CR),

and Cronbach’s alpha value of constructs

Items Item AVE CR o

Loadings

Perceived organizational support

My organization cares about my opinions. 0.77

My organization really cares about my well-being. 0.80

My organization strongly considers my goals and values. 0.78

Help was available from my organization when | have a 0.81

problem.

My organization would forgive an honest mistake on my 0.66 056 092 082
part.

My organization was willing to help me if | need a special 0.71

favor.

If gsiven the opportunity, my organization would take 0.83

advantage of me.

My organization shows very little concern for me. 0.71
Employee performance

| managed to plan my work so that it was done on time 0.65
My planning was optimal. 0.60

| kept in mind the results that | had to achieve in my work 0.73

| was able to separate main issues from side issues at work. 0.74
| was able to perforrn my work well with minimal time and 0.55
effort.

Collaboration with others was very productive. 0.69
| took on extra responsibilities. 0.50
| started new tasks myself when my old ones were finished. 0.65

| took on challenging work tasks, when available. 0.67
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Table 2 Factor loadings, average variance extracted (AVE), composite reliability (CR),

and Cronbach’s alpha value of constructs {continued)

[tems [tem AVE CR o
Loadings
| worked at keeping my job knowledge up-to-date 0.76 051 091 086
| worked at keeping my job skills up-to-date 0.73
| came up with creative solutions to new problems. 0.63
| kept looking for new challenges in my job. 0.61
| actively participated in work meetings. 0.59
| complained about unimportant matters at work. 0.54
| made problems greater than they were at work. 0.64
| focused on the negative aspects of a work situation, 0.61

instead of on the positive aspects.

| spoke with colleagues about the negative aspects of my 0.77
work.
| spoke with people from outside the organization about 0.76

the negative aspects of my work.

Work engagement

At my work, | feel bursting with energy. 0.71
At my job, | feel strong and vigorous 0.80
When | get up in the morning, | feel like going to work. 0.74
| am enthusiastic about my job. 0.75
My job inspires me. 0.75 054 091 0389
| am proud of the work that | do. 0.78
| feel happy when | am working intensely. 0.74
I am immersed in my work. 0.75

| get carried away when | am working. 0.57
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The results showed a significant relationship between perceived organizational support,
employee performance, and work engagement. Table 3 displays the mean, standard deviation,
and correlations among the variables. A correlation was conducted to confirm the relationship
and direction among variables. Perceived organizational support was positively correlated to work
engagement (r = .44, p < .01) and employee performance (r = .40, p < .01). The work engagement
variable was positively correlated to employee performance {r = .69, p < .01). This approach

indicates the accuracy of the components that were used for the research.

Table 3 Mean, standard deviation, and correlations among variables

Variables Mean SD 1 2 3 4 5 6 7 8
1. Gender 0.53 0.50 -

2. Age 2.95 092 -04 =

3. Education 2.06 0.45 A1 11 =

4. Tenure 305 094 -05 817 120 -

*% x%

5. Department 0.63 048 -14 -.08 -06  -12 =

6. POS 2.86 0.83 -01 17" 01 -287 04 -
7. WE 3.65 0.79 -08 -01 67 -09 127 44" -
8. EP 3.32 OO R00 02 10" -.03 06 407 697 -

Note. n = 440; p < .05; "p < .01

Hypothesis Testing

A four-step approach was used to test mediating effects of work engagement on the
relationship between perceived organizational support and employee performance in the aviation
industry during the disruption of the COVID-19 crisis (Baron & Kenny, 1986). Table 4 displays the
results of the hypotheses testing. To verify the research hypotheses, Step 1, perceived
organizational support demonstrated a significant and positive association with employee
performance (§ = .42, p < .01) and perceived organizational support explained 17% of the variance
of employee performance. Hypothesis 1 was therefore supported. Step 2, perceived
organizational support exerted a significant and positive association on work engagement (§ = .44,

p < .01) and 20% of the variance of work engagement were explained by perceived organizational
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support. Hypothesis 2 was therefore supported. Step 3 illustrated a significant and positive
association between work engagement and employee performance (§ = .69, p < .01), and 47% of
the variance in employee performance were explained by work engagement. Hypothesis 3 was

therefore supported.

Table 4 Analyzing the mediating effects of work engagement

WE EP
Independent

Variable Standard 3 Standard @ Standard f
POS 44" 427 -
WE - - 697
Adj. R? .20 Ay 47
SEE 52 38 31
F value (sig. level) 19.68" 1583 65.80"

Note. n = 440; "p < .01

results for the positive associations show the t-values are above 1.96 for all relationships
which also support Hypotheses 1-3 (t = 9.16, 9.75, and 19.43, p = .00) as shown in Table 5.
Therefore, Hypotheses 1-3 are all accepted.

Finally, to test Hypothesis 4, the indirect effect of perceived organizational support on
employee performance via the mediator, work engagement, was significant (t = 16.30, p = .00).
The results reveal a significant relationship that explains the mediating effect of work engagement.
Since the relationship between perceived organizational support and employee performance was
significant, this demonstrates that work engagement was a partial mediator in this relationship.
Hypothesis 4 of this research was supported. Table 5 shows the p-values are significant meaning

that work engagement was the mediator of this relationship (Sobel, 1982).
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Table 5 Mediating effect of work engagement

B Std. Error t-value p-value
POS to EP 32 .04 9.16 .00
POS to WE 47 .05 9.75 .00
WE to EP 49 .03 19.43 .00
POS to WE to EP 45 .03 16.30 .00

Research Results

The result of the hypothesis revealed perceived organizational support had significant and
positive association with employee performance (f = .42, p < .01) and work engagement (f = .44,
p < .01). The work engagement had a significant and positive association with employee
performance (f = .69, p < .01). The indirect effect of perceived organizational support on
employee performance via the mediator, work engagement, was significant (t = 16.30, p = .00).

Therefore, the results revealed that work engagement was a partial mediator in this relationship.

Research Conclusions

The results indicate that the performance of employees in the aviation industry was
categorized as good while perceived organizational support and work engagement are also
categorized as high. The findings of the study confirmed the partial mediating mechanism of work
engagement on perceived organizational support and employee performance in the COVID-19
context. This study also revealed that perceived organizational support was an important
influencer for both employee performance and work engagement; the more employees perceive

organizational support, the more they engage and perform efficiently at work.

Discussion of the results and recommendations

The study findings indicate that perceived organizational support was an important
antecedent of employee performance and work engagement. This implies that the more
organizational support was perceived by employees, the more likely they will highly engage and
perform at work. This is explicitly in line with social exchange theory which highlights a social

relationship between employees and the organization (Blau, 1964). Therefore, to maintain the
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required levels of employee performance, especially during crises such as the COVID-19 crisis,
organizations should develop a sense of having support available, which has a strong influence
on employee performance (Caligiuri, et al.,, 2020).

The findings also addressed a mediating effect of work engagement on perceived
organizational support and employee performance as one possible underlying mechanism which
was consistent with earlier research that examined work engagement as the process affecting
perceived organizational support on employee performance (Alshaabani et al.,, 2021; Dai & Qin,
2016; Guan & Frenkel, 2018; Lai et al., 2020).

However, unlike prior research, this current study examined these relationships during the
COVID-19 pandemic. After controlling several relevant variables, work engagement still mediates
the relationship between perceived organizational support and employee performance in the
aviation industry during the disruption of the COVID-19 crisis. In particular, the results show that
the more perceived organizational support at the time of disruption, the more work engagement
of employees. This result was in agreement with previous research that supported a direct positive
relationship between perceived organizational support and work engagement (Jangsiriwattana,
2021). Furthermore, the results also indicated that work engagement positively affects employee
performance which was also in agreement with previous research (Kim et al., 2019; Lai et al., 2020;
Owoeye et al,, 2020; Sopiah et al., 2020).

In conclusion, work engasement, via the findings of this study, provided a route through
which recognition practices enhance employee performance. Therefore, the results indirectly
interfere with these results assuring the important role of perceived organizational support in
enhancing work engagement of the employees at work, which in tumn will enhance employee
performance during the COVID-19 pandemic. The findings of the positive and significant partial
mediating effect of work engagement on the relationship between perceived organizational
support and employee performance, therefore, suggests that work engagement can act as an
outcome of perceived organizational support and also function as an antecedent of employee
performance during the disruption of the COVID-19 crisis. This result was also supported by
another study (Alshaabani et al.,, 2021).
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Implication

There are several useful implications for an organization based on the results of this
empirical study. First, as the finding indicated the partial mediating effect of work engagement on
the relationship between perceived organizational support and employee performance,
organizations need to understand the positive effect and meaning of work engagement to their
employees. Organizations need to comprehend how to develop work engagement policies and
apply them to their organizations, given the critical and essential role that work engagement plays
in increasing employee performance. Second, organizations should include work engagement
when creating strategies, not only ensuring that employees have everything they need to do their
jobs but also siving employees satisfactory opportunities for development and advancement.
There needs to be positive recognition of the benefits of providing their employees with
appropriate training to support them in enhancing their work engagement which will lead to higher
performance standards. Finally, based on the results of this study, the indirect effects of perceived
organizational support on employee performance and work engagement were also statistically
significant. Therefore, to improve employee performance, organizations should create a
supportive working environment to engage their employees with their work which will lead to
high employee performance in return.

Limitations and Future Research

The strensth of this study was that, unlike prior research on the mediating role of work
engagement on perceived organizational support and employee performance (Alshaabani et al.,
2021; Dai & Qin, 2016; Guan & Frenkel, 2018; Lai et al., 2020), this study provides some valuable
information that identifies the mediating mechanisms, especially in the COVID-19 context, but
which can be extended to other crisis situations as well.

However, there are still some limitations of the study:. First, the data collection was limited
to only one sector, the aviation industry, which, while being a laree and important industry sector,
is nonetheless only one the industries that were severely disrupted during the COVID-19 crisis.
Therefore, future studies should extend this research to other industries to gain a wider
perspective, and to compare similarities and differences across a wider range of industry sectors.
Second, this study was a cross-sectional study which makes it difficult to generalize the results.

Future research could use a longitudinal study designed to increase the certainty of causal
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relationships. Finally, a single level of individual employees was used to analyze the data in this
study. Future research should extend the model to the connection between individual and
organizational levels to avoid the common source bias, especially on employee performance.
Ethics Declarations
This research complies with ethical standards of research involving human participants.
The project has been approved by the Board of Ethics Committee, Kasem Bundit University
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Abstract

This study seeks to evaluate the factor that influence trust and repurchase intention of
online shopping platforms among Generation Y customers in Thailand, measured by
responsiveness, perceived usefulness, enjoyment, customer satisfaction, and perceived value.
This research has applied a quantitative method and multiple sampling techniques to collect a
total number of 500 responses from Generation Y users who lived in Thailand and prefer shopping
through online shopping platforms. The index of item-objective congruence (I0Q), pilot test,
confirmatory factor analysis (CFA), and structural equation model (SEM) were implemented to
analyze the data and test the overall model along with the proposed research hypotheses. The
results revealed that trust on online shopping platform was contributed by responsiveness and
repurchase intention was positively influenced by all measurement factors, where enjoyment,
customer satisfaction, and perceived value have the strongest influence. Hence, the visual and
functionalities of online shopping platform should be simple, appealing, enjoyable, and useful
with prompt response and quality product and services to enable customers to browse and
purchase according to their needs. This would consequently induce Generation Y customers’ trust

and repurchase intention on the same online shopping platform.

Keywords : Trust, Repurchase Intention, Online Shopping Platform, Generation Y

Introduction
The Internet has evolved and become a necessary component that took part in people's

daily life. Their habits have gradually transitioned from offline to online activities, such as online
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information seeking, online communications through instant messaging and social media
platforms, as well as performing online shopping or other financial transactions. The world’s
population is approximately at seven billion people, according to Kemp (2021), while the number
of internet users has expanded to almost five billion or a 7.3 percent rise since very first month
in 2020. The evolvement of Internet has influences almost every part of the world, especially
during the pandemic of Covid-19 including Thailand. The number of Thai internet users have
increased by 91.6 percent or from 26 million to 50 million, throughout the five-year period
between 2013 and 2020 (Office of The National Broadcasting and Telecommunications
Commission (NBTC), 2021). Kemp (2021) has discovered that 83.6 percent of Thai intermnet users
had made online purchases, sreater than the worldwide average of 76.8 percent and the world's
third-highest rate, after Indonesia and the United Kingdom. According to World Population Review
(2021), Generation Y is the majority population of Thailand, in which more than 70 percent of
them tends to shop online (Electronic Transactions Development Agency (ETDA), 2020).

Online shopping is a kind of electronic commerce (e-commerce) that enables customers
to directly purchase products or services from a vendor over the Internet by using a web browser
or mobile application (Daniela, 2021). As internet access and adoption rate increase globally, the
number of virtual shoppers also grows year after year. In 2020, over a billion people bought goods
or services onling, resulted to annual e-retail income over four trillion U.S. dollars worldwide and
expected to reach 4.89 trillion U.S. dollars in the coming years (Farber, 2016; Le & Liaw, 2017).

This particularly true among Generation Y whose born between 1980 and 2000 or also
known as Gen'Y, the millennium generation (Zemke, Raines, & Filipczak, 2000). Gen Y is the world's
most significant generation as the majority of its members use the Internet to satisfy their
requirements, and also the largest gsroup of individuals who make use of the Internet as a source
for purchasing (Muda et al,, 2016). According to World Population Review (2021), Thailand’s
population of 70.01 million people in 2021 consists of millennium generation by 18.84 million.
Also, 72.9 percent of almost half a hundred million internet users is Gen Y who prefers online
shopping (ETDA, 2020; Statista, 2021).

It is thought that the success of online merchants is influenced not only by the essential
qualities of items and services marketed in the market but also by the method of client retention
(Y. E. Kim &Y. K. Kim, 2004). Furthermore, considering the asymmetry, lack of control, and possible
opportunism of online transactions, customers place a premium on trust to mitieate the inherent

risks and uncertainties of making purchases over the web (Bao et al, 2016). Therefore,
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understanding customers trust and repurchase intention became critical for academics, marketers,
and developers of platform (Kumar & Anjaly, 2017). This research explores trust and repurchase
behaviors of Gen Y customers by concentrating on the factors that influence behavioral intention
to their trust and repurchase using the top three online shopping platforms among millennium in
Thailand. Since this topic has never been investigated in this geographical area, the researcher

used Thais millennium setting as a sample to close the trust and repurchase intention gap.

Objectives

1. To determine the influence of responsiveness on trust of online shopping platforms
among generation Y consumers in Thailand.

2. To determine the influence of perceived usefulness, trust, enjoyment, customer
satisfaction and perceived value on repurchase intention of online shopping platforms among

generation Y consumers in Thailand.

Literature Review

Responsiveness (RES)

According to Parasuraman et al. {1988), responsiveness refers to the willingness and
promptness of e-retailers in helping or servicing their customers. Kim et al. (2015) concluded that
since responsiveness mirrors client’s impression on the retailers’ ability to react and resolve client
needs, it is likewise expected to form trust. Zhang at al. (2023) pointed out that trust partly
depends on interaction experience, for instance, prompt reaction from service provider, ease of
use online shopping sites, usability or itern quality affirmation. According to Choi and Mai (2018),
since there is no face to face interaction on e-commerce platform, the web business service
quality become much more important. High service quality (responsiveness) would result in a
higher level of customer loyalty (trust) {(Omar et al.,, 2021). From previous studies, hypothesis was
developed as follows:

H1: Responsiveness has significant influence on trust.

Trust (TR)

One definition of trust is “the accumulation of unshakeable beliefs about another party’s
compassion, ability, and honesty (Omotayo & Omotope, 2018). Mostafavi and Moghadam (2016)
arcued that internet and e-commerce trust determine consumer perceived usefulness. Trust is an

indicator of customers’ perceived usefulness in a site since it enhances purchasing comfort and
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minimizes the notion that an e-retailers will engage in damaging and innovative actions
(Chanthasaksathian & Nuangiamnong, 2021). According to Mendoza (2021), buyers’ trust in the
web and the web-based seller affects web-based businesses’ perceived usefulness.

Trust plays a deciding job in internet shopping as it assures the security and credibility of
the e-retailers. Therefore, trust is one of the fundamental factors in online purchasing decision of
customers (Zhu et al,, 2020). Consumers are unlikely to be engaged with e-retailers who are
absence of trust or unable to demonstrate trustworthiness (Bao et al., 2016). In other words, level
of trust determines the probability of customers’ repurchase behavior (Das, 2016; Kitjaroenchai,
2018). After reviewed previous studies, the researcher makes the following hypotheses:

H2: Trust has significant influence on perceived usefulness.

H4: Trust has significant influence on repurchase intention.

Perceived Usefulness (PU)

Perceived usefulness is the subjective chance that using technolosy would improve a
consumer’s capability to carry out a certain task (Kahar et al,, 2019). In the context of online
shopping, perceived usefulness describes the simple utilization of innovation which lead
customers to their impression of usefulness and re-purchase intention, for instance, easy to
navigate the sites, seek for product information, and transact online payment (Li, 2016). Dutta
(2016) stated that customers who have successfully purchase goods or services online tend to
repeat their purchase. Likewise, ease of use, aesthetics and user-friendliness of site would
influence customers’ purchase intention and recurring usage for repetitive purchase (Ali, 2016).
Therefore, the hypothesis was developed as:

H3: Perceived usefulness has significant influence on repurchase intention.

Enjoyment (ENJ)

Bulsara and Vaghela (2020) define enjoyment as the degree to which a person believes
that making a purchase would provide reinforcement, in addition to the motives and
consequences linked with the online channel. Kazancoglu and Demir (2021) investigated
enjoyment as it helps build favorable purchase experience and customer commitment to retain
online purchase intention. Enjoyment defines the extent of pleasure earned from using online
sites and online purchasing process. Consumers are likely to make purchase on the site if the
purchasing enjoyable (Punuindoong & Syah, 2020). Experience on customers’ perceived

enjoyment has significant impacts on their intention to purchase or continue to purchase with
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the same e-retailers in the future (Kitjaroenchai, 2018; Murhadi et al., 2021). Hence, from the
previous studies, the following hypothesis is matured:

H5: Enjoyment has significant influence on repurchase intention.

Customer Satisfaction (CSAT)

Customer satisfaction can be understood as an overall attitude that customers have
toward a provider of products or services from their wants or needs fulfilment (Hansemark &
Albinsson, 2004). Elbeltagi and Agag (2016) and Vijai et al. (2020) held the opinion that a
customer’s willingness to purchase from the same e-retailer is highly dependable on their level
of satisfaction. Satisfied customers are more likely to repeat their purchase, while dissatisfied
customers are more likely switch retailer. Favorable purchase experience could also lead to
customer satisfaction that determine the likelihood of repurchase intention (Singh & Séderlund,
2020). Similarly, customer satisfaction is the past purchase experience that influences their future
repurchase intention (Chiu & Cho, 2021). The hypothesis was therefore proposed as follow:

Hé: Customer satisfaction has significant influence on repurchase intention.

Perceived Value (PV)

Perceived value is the amount of pleasure that is attained by striking a balance between
the item’s quality to its value (Sweeney et al, 1999). Pham et al. (2008) arcued consumers
perceive value as a significant element in selecting the retail for online purchase. In the event
that the purchase has offered an undeniable degree of value, it would further increases the
likelihood of customers’ repetitive purchase (Ketwan, 2017). Also, customers would tend to
purchase on certain online shopping platform that offers a worthwhile value (Ali & Bhasin, 2019).
Consumers tend to show a higher degree of purchase intentlon when they have a higher level of
confidence on values to be earned (Huang & Chang, 2019). Hence, it is highly predictable that
perceived value has strong correlation with online repurchase intention (Musa, 2018). Therefore,
the last hypothesis is proposed as follow:

H7: Perceived value has significant influence on repurchase intention.

Repurchase Intention (RPI)

Repurchase intention in e-commerce refers to a customer’s desire to make future
purchases from a previously visited online retailers (Phuong & Dai Trang, 2018; Wijaya & Farida,
2018). After purchased, the customers will evaluate their experience with the seller and decide

whether to revisit and continue purchases (Yolanda & Putri, 2021). Positive consumer experience
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after a successful purchased led to repurchase intention (Kim et al., 2012). Suhaily and Soelasih
{(2017), and Zhou, Lu, and Wang (2009) indicated that repurchase intention refers to consumers
who are interested in making an online purchase, decided to continue their purchase, and willing
to recommend the e-retailers. In this context, repurchase intention refers to the desire to buy

products or services again through the same online shopping platform.

Research Methods and Materials

Research Framework

The research framework is mainly constructed from three previous literatures and theories,
including the theory of planned behavior (TPB), the technology acceptance model (TAM), the
electronic service quality (E-SQ), the valence framework, and the expectation confirmation theory
(ECT). The first study authored by Chiu et al. (2009) has studied determinants of customers
repurchase expectation in online shopping using TAM, trust and E-SQ. Second study of Lin and
Lekhawipat (2014) contended factor influencing online repurchase intention. The third study
explicated the international buyers repurchase intention in an online cross-border e-commerce
platform using a valence theory (Mou et al., 2020). These previous literatures have formulated to
7 variables in the research framework presented in figure 1, namely, responsiveness (RES), trust
(TR), perceived usefulness (PU), enjoyment (ENJ), customer satisfaction (CSAT), perceived value

{PV), and repurchase intention (RPI).

Repurchase
intention

Customer
satisfaction

Perceived value

Figure 1 Research Framework
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Methodology

This research utilized a quantitative technique, and the primary data was gathered from
target population by using online questionnaires. The questionnaire developed consist of three
parts: screening questions, measurement of factors studied using a Likert scale with five points
ranging from 1 {(strongly disagree) to 5 (strongly agree), and demographic questions. Before
disseminated and collected questionnaires from target population, the index of item-objective
congruence (10C) was rated by three specialists and Cronbach's Alpha method was conducted
with a pilot test from 30 respondents to verify the content validity and reliability. To validate the
statistical results of confirmatory factor analysis (CFA) and structural equation modeling (SEM), a
total of 500 valid questionnaires were evaluated using SPSS and AMOS.

Target Population and Sample Size
The target population is Generation Y who live in Thailand and has purchased product or service
through top three online shopping platforms. Generation Y, or those who were born between
1981 and 2000 (age between 21-41), has a fast progress in information and communication
technology and is the majority of online shoppers in Thailand (ETDA, 2020; Statista, 2021). This
research also focused primarily on the top three online shopping platforms among millennium
based on their estimated monthly visits, which are Shopee (orange), Lazada (blue), and JD central
{red), respectively (Iprice, 2021). Sample size was determined based on 7 latent variables and 28
observed variables with the probability level of 0.05. The minimal sample size according to A-
priori Sample Size Calculator for SEM was 425 respondents and the researcher has acquired 500
valid data sets to meet the minimum criterion (Soper, 2022).

Sampling Procedures

In this study, purposive sampling, quota sampling, and convenience sampling were applied
to choose the samples and distributed the questionnaires to the target population. Firstly,
purposive sampling was applied to select respondents age between 21 and 41-year-old, live in
Thailand and experienced with top-three online shopping platforms. Secondly, quota sampling
was used to guarantee that the samples chosen share the same characteristics as the population
(Jackson, 2006) by assigning sample to each online shopping platform, equivalent to the total
sample size of 500 respondents as showed in table 1. Lastly, convenience sampling was applied

to distribute online questionnaires via google form.
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Table 1 Number of sample distributed to each online shopping platform

Platform Estimated Monthly Percentage Proportional Sample
Visit (Million) Allocation (%) Size
Orange 20.42 51 255
Blue 12.64 32 160
Red 7.20 17 85
Total 40.26 100 500

Source : Iprice. (2021). E-commerce war in Thailand. https://ipricethailand.com/insights/

Mapofecommerce

Results

Demographic Information

From the 500 valid data sets, 28.6% of respondents were male and 71.4% were female.
Most respondents have age range between 21 to 26 at 49.4%, possessed a bachelor’s degree at
74.6%, and earned income between 15,001-20,000 baht at 38.4%. Respondents mainly preferred
to shop less than 3 times per month at 63% via orange at 51.8%, blue at 30.6%, then red at 16%.

Confirmatory Factor Analysis (CFA)

CFA or measurement model examines the relationship between observed and latent
variables (Brown, 2015) and confirm the convergent and discriminant validity. Convergent validity
is assured in table 2 as values of Cronbach’s Alpha exceeded 0.70 (Tavakol & Dennick, 2011),
factor loadings and average variance extracted exceeded 0.5, and composite reliability exceeded
0.7 (O’Rourke & Hatcher, 2014). Discriminant validity is also assured in table 3 as the square root

value of each AVE is larger than the correlations of the constructs (Fornell & Larcker, 1981).

Table 2 Confirmatory Factor Analysis Results

Variable Source of Questionnaire No. of Cronbach’s Factor CR AVE
(Measurement Indicator) Item Alpha Loading

RES Chiu et al. (2009) 3 0.804 0.661-0.831  0.810 0.590

TR Trivedi and Yadav (2020) 0.868 0.758-0.826  0.869 0.623

4
PU Larasetiati and Ali (2019) 5 0.810 0.631-0.706  0.811 0.462
ENJ Ali (2016) 4 0.769 0.611-0.727 0.766 0.451
CSAT Lin and Lekhawipat (2014) 4 0.827 0.708-0.761  0.827 0.545
PV Mou et al. (2020) 4 0.835 0.679-0.806 0.833 0.556
RPI Sullivan and Kim (2018) 4 0.779 0.593-0.757  0.781 0.473

Note : Composite Reliability (CR); and Average Variance Extracted (AVE)
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Table 3 Discriminant Validity Output

Variable  RES TR PU ENJ CSAT PV RPI
RES 0.768

TR 0.262 0.789

PU 0.038 0.102 0.679

ENJ 0.012 0.172 0.135 0.671

CSAT -0.031 0.111 0.082 0.165 0.738

Y -0.012 0.071 0.032 0.195 0.073 0.745

RPI 0.048 0.239 0.206 0.349 0.324 0.275 0.687

Note : The diagonally listed value is the AVE square roots of the variables

Structural Equation Model (SEM)

SEM is defined as a techniques using the hypothesized underlying conceptual framework
to measure model fitness (Kaplan, 2009). Table 4 presents the statistical value of the model’s
fitness after modification in comparison to the suggested thresholds, where CMIN/df = 2.880; GFI
= 0.868; AGFI = 0.843; TLI = 0.871; NFI = 0.834; CFI = 0.884; RMSEA = 0.061. All 7 indicators were

within the value of acceptability, demonstrating a satisfactory fit to the structural model.

Table 4 Goodness of Fit for Structural Equation Model (SEM)

Fit Index Recommended Value and Source Statistical Value
CMIN/df <5.00 (Awang, 2012; Al- Mamary & Shamsuddin, 2015) 2.880
GFI > 0.85 (Sica & Ghisi, 2007) 0.868
AGFI > 0.80 (Sica & Ghisi, 2007) 0.843
TLI > 0.80 (Sharma, Verma, & Pathare, 2005) 0.871
NFI > 0.80 (Wu & Wang, 2006) 0.834
CFl > 0.80 (Bentler, 1990) 0.884
RMSEA < 0.08 (Pedroso et al., 2016) 0.061

Note : CMIN/df = The ratio of the chi-square value to degree of freedom, GFI = goodness-of-fit
index, AGFI = adjusted goodness-of-fit index, TLI = Tucker Lewis index, NFI = normalized

fit index, CFl = comparative fit index, RMSEA = root mean square error of approximation

Research Hypothesis Testing Result
Based on the regression weights and standardization of the resression weights, the results
in table 5 and figure 2 revealed that all 7 hypotheses were supported. Enjoyment had the greatest

influence on repurchase intention, then customer satisfaction and perceived value.
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Table 5 Hypothesis Testing Result

Hypothesis  Standardized Estimate ()  t-Value p-Value Result
H1: RES — TR 0.237 3.969 wi Supported
H2: TR — PU 0.122 2.322 0.020 Supported
H3: PU — RP 0.177 3.422 i Supported
H4: TR — RP! 0.207 4.166 i) Supported
H5: ENJ — RP 0.310 5.639 iy Supported
H6:CSAT — RPI 0.307 5.834 B Supported
H7: PV — RPI 0.281 5.456 L Supported

Note : **=p < 0.01

Perceived
Usefulness

Responsiveness

(4.166) (3.420)

Enjoyment

0.310"
(5.639)

:—ﬁ\ 0307
C u‘ﬁ"ft‘ei : (5.834)

Satis

—

Repurchaze
Intention

0.281+
(3.456)

Percerved Value

Figure 2 Revised Research Framework
Note: Solid line reports the Standardized Coefficient with * as p<0.05, and t-value in

Parentheses; Dash line reports Not Significant.

Discussion

Since all hypotheses were supported research conceptual framework that combines E-SQ,
TPB, TAM, ECT, and valence framework theories is testified.

H1 was supported that RE has a significant influence on TR (B= 0.237, t-value = 3.969). This
implies that quick services and assistance from online shopping platform will demonstrate their
dependability, resulting in consumers’ trust. The result was consistent with the studies of Kim et
al. (2015), Omar et al. (2021), and Zhang et al. (2023), and supported the theory of E-SQ.

H2 was supported that TR has a significant influence on PU (B= 0.122, t-value = 2.322),
and the result was aligned with papers by Mendoza (2021), Setyorini and Nugraha (2017), and Zhu
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et al. (2020), and the theory of TPB. Customers believed that by making a purchase with the
creditable and dependable online shopping platform would increases their transaction’s
performance and benefits.

H3 was supported that PU has a significant influence on RPI (B= 0.177, t-value = 3.422).
This implies that customers are more likely to repeat their purchase if such purchase was
accomplished and perceived to be useful. The finding was adhered to valence framework and
the studies conducted by Chanthasaksathian and Nuangiamnong (2021), Li (2016), and Setyorini
and Nugraha (2017).

In H4, TR significantly and positively influence RPI (B= 0.207, t-value = 4.166). It shows that
building trust is necessary for online shopping business as it reduces risk in online transaction and
directly impact the customers intention to continue their purchase with the same online shopping
platform. This relationship was also proven from the studies of Bao et al. (2016), Kitjaroenchai
(2018), and Zhu et al. (2020), and consistent with TAM theory.

In H5, ENJ has a significant influence on RPI (B= 0.310, t-value = 5.639). This finding revealed
that pleasure and happiness received from flow experience in online shopping platform positively
influence customer’s likelihood of repetitive purchase. The finding was consistent with TAM
theory and research of Bélen and Ozen (2020), Kazancoglu and Demir (2021), and Murhadi et al.
(2021).

The result of H6 has supported the significant influence of CSAT on RPI {B= 0.307, t-value
= 5.834). It demonstrated that online buyers who are satisfied or had positive purchase experience
it motivates them to revisit and continue the purchase with the same online shopping platform.
Positive experience could be derived from quality of product, service, information and assistance
from the providers. The finding proven the theory of ECT and view of Johan et al. (2020), Park
and Thangam (2019), Suhaily and Soelasih (2017).

H7 was supported that PV significantly and positively influence RPI (B= 0.281, t-value =
5.456). It indicated that the positive gap between price paid, and value received enhances the
tendency for customers to repurchase, whereas negative gap would diminish their repurchase
tendency. This finding supports the research conducted by Ali and Bhasin (2019), Huang and
Chang (2019), and Rahmayanti and Wandebori (2018).

Conclusions
This study studied the elements that may influence generation Y consumers’ trust and

repurchase intention on online shopping platforms in Thailand. This study’s target demographic
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consisted of Gen Y customers (ages 21 to 41) residing in Thailand. The study applied the theory
of planned behavior (TPB), technology acceptance model {TAM), electronic service quality (E-SQ),
valence framework, and expectation confirmation theory (ECT). Seven hypotheses with seven
factors, namely responsiveness, trust, perceived usefulness, enjoyment, customer satisfaction,
perceived value, and repurchase intention, have been investigated. The researcher has applied a
guantitative method and obtained 500 sets of valid questionnaire data, which were all examined
using CFA and SEM. The overall results have showed that all hypotheses were supported.
Enjoyment had the strongest influence on Gen Y’s repurchase intention on online shopping
platforms, followed by customer satisfaction, perceived value, trust, and perceived usefulness.
Trust influences Gen Y’s repurchase intention both directly and indirectly through perceived
usefulness and trust was statistically proven to be driven by responsiveness of online shopping
platform. Therefore, to motivates intention of Gen Y customers to revisit and repurchase with the
same online shopping platform, flow experience of shopping platform, service assistance, and
guality of product and services are mostly vital and should be emphasized by e-retailers,

management and developers of online shopping platform.

Recommendation

From the research results, all factors studied significantly influences Gen Y’s repurchase
intention on online shopping platform, especially enjoyment, customer satisfaction, and
perceived value. Therefore, the researcher would like to recommend management and
developers of online shopping platform as the followins.

Management and developers of online shopping platform should create a visually
appealing and engaging interface to enhance positive enjoyable and flow experience while using,
which would later lead to repeat visits and purchase intention. Also, the platform’s functionality
should be ease of use, simple, and promptly responsive, so that customers can easily browse
product, ask for assistance, make purchase and payment transaction successfully. With the
accomplished purchase transaction, customers would be satisfied and perceived online shopping
platform as useful and dependable.

Furthermore, as credibility of online transaction is mandatory, trust in online shopping
platform should be foster as it influences directly and indirectly on repurchase intention of Gen
Y customers. Therefore, responsiveness of e-retailers and online shopping platform should be
well ensured by offering variety of channels for consumers to express feedback and report issues.

Issues should be followed through to timely resolved the issues and avoid or reduce mistrust.
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On the policy of online shopping platform, the management should predefine standards
and quality of product or services to be offered by e-retailers. This is to ensure that products and
services offer through the online shopping platform are genuine, beneficial, and worth the price
to be paid for. With qualified products and services offered, and ease of use platform, customers

would perceive online shopping platform as valuable and increase their tendency to repurchase.
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Abstract

The objectives of this study are to analyze the level of financial literacy skills,
retirement savings behavior, and the relationship between financial literacy skills and
retirement savings behavior of Kasikornbank Public Company Limited Section Business
Network Head South 1’s employee. This study covers all population totally 304.

Questionnaires are the instrument for collecting the data. The statistical techniques used for
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analyze the data are frequency, percentage, means, standard deviations, and Pearson
Correlation Coefficients. The findings of the study revealed that employees have high overall
financial literacy skills. The behavior of savings for retirement is at the highest level.
Furthermore, it was found that financial literacy skills had a positive correlation with retirement

savings behavior at a statistically significant level of .05.

Keywords: Financial Literacy Skill, Saving Behavior for Retirement, Bank Employee
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ANINTLALAULELS 0.89 0.32
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LiushefuiFosiana1n wudn winnusuiasnanslnednuiaieiiedeamngsiald 1 dazuuu
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WANIIU
1. dadrudusauianisinduunasialanafiou (%) (57u 0.68 0.46 a9

u

a < =
N aaNLwaﬂf]iLﬂwamwﬂﬂizLﬂm)

2. Unuunsoay 0.93 0.25 a
3. mygeuilofisgldifiudy 0.75 0.42 GN
1. muiluniseeuiienisindoneniiunemudisendes 086 0.34 a9
i)

AnafswgAnssumsasuiansindoa 0.81 0.38 a9

M5 5 wansrnadeuardudeauuinnsgunginssunmsesuitonsindeavsmiingny
sumsnansinediuauaioieteamiegsiald 1 finzuuuedssiu 0.81 RnAzuuLLTY 1 uansi
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Testing and Evaluating the Practicality of Illustrations in the Chinese

National Han Ban Planning Textbook “Learn Chinese with Me”
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Abstract

This study conducted a comprehensive practicality test and evaluation of
the illustrations in the textbook "Learn Chinese with Me". The results showed that
the illustrations in the textbook are highly practical, effectively enhancing the
teaching effectiveness, stimulating students' learning interest, and assisting teachers
in explaining language points more vividly. The study also proposed specific
improvement suggestions for the content, design, and layout of the illustrations,
aiming to further enrich the types and content of illustrations, enhance their visual
effects, and arrange the presentation of illustrations in the textbook in a reasonable

manner.

Keywords : Chinese language textbooks for foreign learners, Illustrations, Practicality
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Guidelines for Promoting Food Tourism in Thailand for Malaysian Tourists

Using the Marketing Mix Factors (8 P's)

UIng Leding 13 29uNumn 18D  aang
amnsTanismasvieniieuazlswusy vendensdins univendonsien
55 a1AsLHLIad T 8 LL“UNQ:Jﬁﬁ wAUnUTU NTUNHUNIUAT 10330
Bongkot Detmit, Seri Wongmontha, Chawalee Na Thalang
Hotel and Tourism Management, College of Management Bangkok, University of Phayao
55 Wave Place 8FL., Lumphini, Pathum Wan, Bangkok 10330

E-mail: pookpong b@hotmail.com

undnge
msfnwiliiiguszasdifiomuuimenisdasdunsvieniisniomsvasemdlnedusu
tvioadisarnuadelaslidedvdiulssaumansnann 8 P's)  andumsifudeyalaeld
LuudeunNINNgufegwinvieafisy ALy fngiiunaveaiiossmalneuaziay
Sulsgmuomsive Tagldnisguuuuiaizas (Purposive Sampling) $1u3u 400 AW 31ANSANW
wuihdivieuflordnlnguinninfesas 50 Wumane dengsgving 31 - 40 U erdwdumdnau
Usmenau gl dladenalioussning 4,001 — 6,000 S9ii fise Junsfinensgauuiyans dutlady
dulszaumsnain (8P’s) wunlunmswiinveaiiedanudaiiuoglussiuun uazlunmanves
Hadudnuwazmalszrnsmanivosinieaiiorymunadeiuandisiy - sxdsmadedadodudsa

= o kY

1197159879 (8 P’s) lunisdaasunisviaaiiendaarmsvesdssimainawnninduagadivsddamng

o

Qﬁdl Y =2 g @
adamnszAu 0.05 Fwanfuauugiu
Addgy : NsviasenTe I sTaslsemelng dnvisaliennady drudssaumninisnain

Abstract
The objective of this study is to find ways to promote food tourism in Thailand for
Malaysian tourists using the Marketing Mix factors (8 P's). Data collection was conducted using
a questionnaire from a sample eroup of Malaysian tourists who have traveled to Thailand and
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have consumed Thai food, using purposive sampling of 400 individuals. The study found that
the majority of tourists were males, aged between 31-40 years old, employed in private
companies, with an average monthly income ranging from 4,001-6,000 Ringgit, and holding a
bachelor's degree. Overall, it was found that tourists generally have a high level of opinion
towards the marketing mix factors. Furthermore, the demosgraphic characteristics of Malaysian
tourists differ, which significantly affect the marketing mix factors in promoting food tourism

in Thailand with a statistical significance level of 0.05, thus the hypothesis is accepted.
Keywords: Food tourism in Thailand, Malaysian tourists, Marketing mix factors
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Abstract

This paper proposes a green logistics concept framework, founded on sustainable
business operations, for maintaining competitive advantage in the transportation industry .
A comprehensive understanding of green logistics is developed by reviewing secondary data
from academic and internet resources. The review suggests that the adoption of green logistics
management practices, which include leveraging technological innovations, altering
transportation modes, optimizing energy use in transportation, managing infrastructure, and
implementing supportive sovernment policies, has substantially enhanced the ability to provide
services in transportation and logistics significantly impacts competitive advantage, particularly in
terms of sustainability. The integration of environmental performance in social, economic, and
governance aspects is crucial for the shipping industry's sustainability. The framework highlights
the significant relationship between performance indicators of competitive advantage, including

cost, guality, time, reliability, and innovation, in achieving sustainable operating results.
Keywords : Competitive advantage, Green logistics, Freight Transportation industry, Sustainable
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MsaniIuNsIARgURMY NsanALLese warn1siAUguaAINIIAR duuInuImIa A
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4

o e
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asanulauioulunmsudsiulaunuiem lusasfanainnssy 4.0 WhluRmwgenwuy n15AIUAN Waz
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dswalviianulamddsunienisuisdu (Yu et al, 2024)

2. uurAnaMuliuIeun1an1sudedu (Competitive Advantage : CA)

LA dunsnsaseanulauTsunanisustudusuafni narggnaimnssulauily

Uszgndld@aazinagnsnsin 3 Usenns laun guirdnuduny msafaanuunnee agnisdadu §msy

U

myinaulaidsuntanisuisdusinwladasindasliiinlunisinusedniamey 4 sy Ghuyu aanin

=

van uwavaui@edie) (Machado & Davim, 2017) usitlagdunisedseatafiulned wdiduriunan

a

anmuInaeun1gsiafildsuwlatmasanaikaznslguisduiuninduedwlldudAny Jeladinis

4

AVUALLIAANTIREENIMUA 5 AU (U AU 1387 ANUWeRe wazuinnssu) (Astawa et al,

kYl

2021; Sharabati, 2021; Sugiono et al., 2023) uuaAnddlifuindunuAtfesdnsannaaidliiy

gnAradmaiiad Insdunnldnnyuuesvesesdnislunisliuinisiinsduanuiesnsnindeiauense
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sthwaiilas wasdinsliiuinisniianuuanaaiasguiadsuwuulaenasyi lvsadnisanunsawdaduls

v 2

gedeaanndaaiuuuIAnLaENISANYITBY Yunas et al. (2016) #1Mslin1suInsiugnAazaed

U
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ESG vasgmamnssumsvudanazladafindvesiu (Yu et al,, 2024) ST duEuadey duau
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& @
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(Sugiono et al., 2023)
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3. wuaAnladdfnddilien (GREEN LOGISTICS : GL)

sy

Tadafindd¥en (Green Logistics) Wun1sianisnsguiunisvianuaiiigideasiunisinieudie

s v w -

fudn Yaniu uasdaysmsaune daudduihluauiaeivaddgumuiluinmiuasdoundu Taed
agUsvasdifionsannanssnudsaudessuuinaiiinannisaiiufanssuladadnddommn wasiae
Usendandanu svihsandunu WAnussansnmgeaalumsuudwaznsznnsdud siudaaiuaing
Angn1mnantswstuluganisanai 8ndae 31NN15UsEYNSINURSANWIANYaIUsTWAluNguE T By
o njaianaues Ussimeuniade ladinsszywuanansuf iR (Best practices) Tosnuinnladanndd
deranansoutsliiiy 6 wuama Fuiineazdadelli

1. miL‘LJ?sJugULLuumssuuaiﬁuﬁw (Model Shift) ﬁamu‘dﬁaugﬂLLUUﬂ’mJueiﬁauﬁ”mﬂgULL‘UU‘17|"
fmsUanUdesuannzgs wu msvudimsauudisaussn Wasuuuunmsvudadudfivandesuaiiv
Weundn Wy n1suuam T eIEsalu

2. mMyvudsEUASINAY Joint Transportation) Aan1susulsaUsedniam n1suudediual (Load
efficiency) Tnsn1ssusmdudrnngusznounsiadaindvarssedidisfudieldaniiuiirdlums
yudsduiluuiazasm Tuaanisuudailenddmagnsussynaudiisuse (Backhaul &Full Truck
Load) Lwiﬁéfaﬂaiﬁuﬁﬁmjmﬁﬂﬁﬂg‘mmaﬁmumLWiwmﬁﬁimmﬁqﬂ‘ﬁmﬁfﬂLﬁuﬁuauuiaﬁuiﬁﬁﬁatﬂu
Mimedsnedeuuiy

3. N15TWUAENNITAINUML T Rauosadsdud T agudnsganedudn (Unification and
Relocation of Cargo Bases) Aan139A17951 LML ﬁ&gﬂﬂamé’ﬂauﬁm‘%aﬂuéﬂismaauﬁw \ioanszazn
Tunsuudsuassedudn vasdonieddsoamadinonun (Lead Time) uazanizasialn suudsdudn
(Delivery Time) ¥nlinnsuanUdeanaiivannnisvuddudanamussesnanfivudaing faisiudenns
suswAUANgUsEneunatese Tigarinaud udhdndumaitevudidudingiuiusie

4. walulad Asnrsimaluladlunisanfivmsuaulneanlon (CO, emission) waruaiysIUT
nafudssansamlunisdndugsia wu msldorumnuedlindsanusdsfussangam nnsld
srunvugliin nslfgunsaidndunafivainvialelds n1sldialoatani1uisa (tachometer)
\lonsvaeunisliudnisueserunmug Eco-Wrapping WiunsTiussyturfiduinsfudanndey 1w
THussassinnnszavilada uaruiudsuussadurionnssa i dunanafnfiannsodinduanld
Twdla

5. Tnssadrafiugiu Aensadanaznsquatigeinw furanmlasadne fugruauunauudy
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Sudatoyaiildduiunislufonssuvudsdud
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al,, 2024; Yakovleva, 2007)
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IANTTAIIUELS WU Yu et al. (2024) d1579uTnnssuERemasNansenu ESG wuldnnswdsuwdadnie

a e o o

AviarigenIzay ESG vatasdmsagnlitudfglasiinansenuiiviutauindudesgiamiuasoedns
PUIAINUALTEAUVBITDTNNANIINITRUYBIBIANTS @9U Mazurova et al. (2021) lodr519n5vuad
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o wal
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R ' '

wazggnAlatiuld aeandaaiunisfinwn Sharabati (2021) Niaduayuiinisdanisigaunuddes wu
matatediler matulurudide maneddeiauduiusiuanuldivioulunsutety fafuds
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o 1
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P
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NanMededndey fregrugu n1siasanInUIEvdunumiassuUfRnnauLwIAnlaiasndd
1We (Best Practice) (Astawa et al,, 2021; Choi et al., 2018; Masih, 2024)
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Abstract

A guestionnaire survey of 512 people in the Eastern Economic Corridor (EEC) revealed
that convenience had the largest impact on customer satisfaction and loyalty, followed by
service quality, price and fairness, and digital transformation. At the same time, in-depth
interviews were conducted with 10 bank employees and 10 bank customers. This paper will
focus on gualitative research. The in-depth interviews also supported the statistical findings
of the qualitative study. Bank users prefer using bank branches near their homes or workplaces,
value the professionalism and kindness of bank staff, and prioritize trustworthiness in selecting
their primary bank. They also think online banking is very useful because the service charge is
free, while some users thought that the banks could offer more attractive interest rates and
service fees. It was also confirmed that Covid-19 pandemic had accelerated online banking
use and reduced branch visits. Cybercrime has emerged as a significant issue, with some users
still expressing concerns despite guidance from authorities. The future of Thai banks may see
a rise in online and cashless payments, leading to fewer branches and intensified price
competition with the entry of new players. Bank users intend to use online banking more

frequently in the future.

Keywords: Covid-19 Pandemic, Service Quality, Convenience, Price Fairness, Digital
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Introduction

The banking industry in Thailand was reorganized as a result of the Asian economic
crisis in 1997 and the global economic crisis in 2007, and it is strictly controlled under the
supervision of the Bank of Thailand (BOT). Following these two economic crises, Thai banks
were able to develop sustainably and increase their branch offices and employees. Despite
government policies aimed at strengthening market competitiveness, neither foreign banks nor
local companies invested significantly in the financial market. As of September 2021, there are
18 commercial banks, 11 foreign banks, and 2 financial companies conducting banking
operations.

The introduction of ATMs and the use of debit cards and/or smartphones, along with
technolosical innovation, has enabled us to withdraw and transfer money 24 hours a day, 7
days a week. More and more Thai people are currently buying and/or paying with QR code
scanning at hypermarkets, department stores, convenience stores, or flea markets. The
number of branch offices increased to acquire new customers until 2015. However, Thai banks
faced pressure to improve operational efficiency and began to close branch offices that only
a few customers visited. The total number of branch offices in Thailand decreased from 7,061
in 2015 to 5,497 in May 2022. Approximately 50% of the total expenses of Thai commercial
banks are personnel costs, and 20% are charges related to buildings and/or equipment.
Therefore, Thai banks may continue to reduce bank employees and branches by promoting
Digital Transformation.

The first Covid-19 infection of a Thai person was reported on January 13, 2020. As of
November 12, 2023, 4,759,106 people have been infected and 34,490 have died. Curfews were
enforced twice, from April to June 2020 and in April 2021. Branch offices in shopping centers
were closed, while those outside shopping centers operated with reduced hours. Due to social
distancing measures, the number of customers allowed inside bank buildings was limited,
leading to some customers waiting outside. Thai banks encouraged their customers to use
online banking and ATMs, and some employees to work from home using laptops and mobile
phones. The Russia-Ukraine war, which began on February 24, 2022, not only raised the prices
of natural gas, oil, electricity, and grains but also caused inflation in various consumer goods
worldwide. The Thai government lifted the "state of emergency” across Thailand and the entry

restrictions for foreigners on October 1, 2022. From February 2022 to June 2023, the FOMC
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progressively raised the policy interest rate from 0.25% to 5.50%. This sharp rise led to the
bankruptcy of four American and Swiss banks in March and April 2023, but Thai banks were
not affected. Thai banks have continued to grow steadily. Thairath January 20, 2024, reported
that the net profits of 8 Thai commercial banks in 2023 increased by 19% to reach 189.958
billion baht. Looking to the future, GAFAM are entering the financial industry, and Web 3.0 or
decentralized autonomous organizations (DAO) are being accepted by American and European

societies. The banking industry is entering a new era as new players change the financial sector.

Objectives

A questionnaire survey has already been conducted to investigate the correlation
between service quality, disital transformation, convenience, price, fairness, pandemic factors,
and customer satisfaction and loyalty. One of the objectives of this qualitative study was to
confirm if the quantitative survey results were consistent with the spontaneous ideas or
opinions of the interviewees and to explore in-depth what existed behind or supplemented
the survey results through in-depth interviews with 10 banking experts and 10 bank customers.

The other objective was to gather and summarize a wide range of opinions from
experts and customers regarding the changes and future of the Thai banking industry. This
included discussions on topics such as the rise of cybercrime, which was not considered a
major issue at the time of the questionnaire survey, disital transformation, rationalization,

operational efficiency improvements, and the new entry of online banks (or virtual banks).

Literature Review

Service Quality

Many scholars have conducted numerous studies on service quality. They are mainly
categorized into the Nordic schools, represented by Gronroos (1998) and American schools,
Parasuraman et al. {1985), and their successors. The American schools classify it into five
constructs: tangibles, reliability, responsiveness, assurance, and empathy. While SERVQUAL
was initially applied as a questionnaire for a wide range of services, several bank-specific scales
were developed to evaluate bank service quality, such as BANKSERV (Avkiran, 1994), BANKPERF
(Renganathan et al., 2012), and Banking Service Quality (BSQ) (Bahia & Nantel, 2000). There has

also been extensive research into the service quality of Internet bankine.
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Service Convenience

Schindler and Bauer (1988) proposed the Time, Space, Effort (TSE) three-dimensional
model. Convenience is related to the time it takes to get to the branch from your house or
office, the waiting time inside the branch office, the distance (or space) from your house or
office to the branch, and the mental or physical energy (or effort) required to buy a product
or service. For example, if a branch is close to our house or office, we can reduce the time it
takes to get to the branch, making it feel convenient. Seiders et al. (2007) categorize five
factors ({decision convenience, access convenience, benefit convenience, transaction
convenience, and post-benefit convenience) based on the process of purchasing products and
services and inquiring or claiming after purchase.

Price and Fairness

Bahia and Nantel (2000) asserted that SERVQUAL ignored Price and Access (or Place) in
the Marketing Mix of Kotler (1964) and created the Bank Service Quality (BSQ) model by adding
price and access. Later, Kaura (2015) developed this model into a model with service
convenience, perceived price, and service quality as antecedent variables for customer
satisfaction and conducted a quantitative study. Price and fairness can be broadly divided into
two categories: price pertaining to deposit interest rate, interest rate, and bank service charges,
and fairness concerning price transparency and the notification of new service prices.

Digital Transformation

The development of banking services has been deeply influenced by digital
transformation. In the 1980s, Automatic Teller Machines (ATMs) became ubiquitous, allowing
us to withdraw cash 24 hours a day. Internet banking was introduced in the 2000s, enabling
money transfers from anywhere at any time. Several scales for evaluating electronic banking
service quality, such as E-S-QUAL (Parasuraman et al. 2005) and eBankQual (Jayawardhena,
2007), were developed, and Kumbhar (2011) refined and retested eBankQual. (Ul Hag & Awan,
2020) identified reliability, privacy and security, website design, customer service, and support
as antecedents of customer satisfaction and loyalty.

Pandemic Factor

Due to the Covid-19 pandemic, the Thai sovernment urged people to avoid going
outdoors from April to June 2020 and in April 2021. As a result, bank branch offices in shopping

centers were closed, and branch offices in towns were opened with shorter business hours.
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Consequently, Thais were forced to use online banking, whether they liked it or not. Our
guantitative survey in early 2023 revealed that Thai bank customers used online banking more

and reduced their visits to bank branches.

Methodology

In this paper, the results of the in-depth interviews with 10 bank experts and 10 bank
users were recorded and analyzed. These interviews were conducted from July to December
2023 to complement and analyze more deeply several themes that emerged based on the
results of the questionnaire survey conducted at EEC in early 2023. Therefore, we will proceed
by describing the results of the questionnaire survey.

The outcome of the questionnaire research

The guestionnaire survey to the bank customers in the Eastern Economic Corridor (EEC)
covering Chachoengsao, Chonburi, and Rayong provinces was conducted when the pandemic
was subsidized at the beginning of 2023. The purpose of this survey is if the bank services
including service quality, convenience, price, digitalization and pandemic factors have any
impact on customer satisfaction and loyalty. 561 questionnaires were collected and 512 were
used after excluding the missing data or highly biased responses. The results were as follows:

Convenience has the most significant impact factor on customer satisfaction at 0.298,
followed by service quality (0.264), price and faimess (0.208), and digitalization (0.136).
Pandemic factor is, however, not statistically significant in the multi-correlational model.
However, in the simple correlation factor analysis, Pandemic factor shows a positive
correlation of 0.418 with customer satisfaction even though it is weaker than other factors.
Furthermore, the five antecedent variables showed similar results to customer loyalty,

althoush the factor loading is slishtly different as stated in Fisure 1.
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Figure 1 Service Factors, Pandemic Factors, Customer Satisfaction and Customer Loayalty Model

When analyzing the mean value, standard deviation, skewness, and kurtosis of each
construct, the mean value of the 5 antecedents was 4.136, and the one of Price (PRI, PR2,
PR3) was 3.544, which was the lowest score (see Figure 2). Conversely, the mean value for
digitalization was the highest at 4.610. Regarding price, approximately 12% selected 1 or 2
points (strongly or relatively disagree), and regarding digital transformation, approximately 93%
selected 4 or 5 points (relatively or strongly agree). For this reason, questionnaire respondents
gsave the lowest evaluations of prices set by banks, while digital transformation received the
highest evaluations from them. These points were added to the list of questions to be asked
in in-depth interviews with 10 bank experts and 10 bank users.

mean

400 = 4.640

mean mean mean mean mean mean mean mean

350
=3.544 =3.733 = 1.083 =4.102 = 4151 = 4136 = 4160 =4.214

300

250

S

SSSSSS s
S I
NN |

Sy

]

=
.Im —ml —m —_ml =M — _m ,__
Price 1-3 Price & Cust. Loyalty Service Convenience 5 Antecedents Cust. Pandemic  Digitalization
Fairness Quality Satisfaction
B [ 2 3] 4 ms

Figure 2 Means and Distribution of Scores of 7 Constructs
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Qualitative Research Methodology

In-depth face-to-face interviews were conducted with 10 bank employees and 10 bank
customers to explore and elicit the spontaneous ideas of the interviewees (Kavale & Forness,
1996, Denzin & Lincoln, 2002; Patton, 2002). The survey has two main concrete purposes. The
first is to confirm whether the quantitative survey results align with the perceptions of bank
employees and/or bank customers and to uncover the reasons underlying the survey results.
The second purpose is to gather the insigshts of Thai banking experts and/or bank users
recarding the future direction of the changing Thai banks.

We called or directly contacted the interviewees to explain the purpose of the
interviews and confirmed their acceptance in advance. The times and locations of the
interviews were fixed, and the question lists were sent in advance. The interviews lasted
approximately 1 hour and were digitally recorded with their permission. Semi-structured
interviews were conducted, and the data obtained were coded and analyzed using supporting
documentation obtained throughout the various study stages.

In-depth interviews with 10 bank experts

Characteristics of Interviewees

The interviewees were selected to ensure variation in age, professional experience,
position, academic backsround, and other relevant factors. Bank employees with less than
five years of work experience were excluded due to insufficient business knowledse or
experience. Ultimately, face-to-face interviews were held with 10 bankers with professional
experience ranging from 5 years to over 30 years, representing various positions: 2 senior
counter clerks, 3 assistant managers, 1 customer relationship manager, 3 branch managers,

and 1 director for Chonburi Province.
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Table 1 Characteristics of Bank Experts

Age Work Experience
Interviewee Position
(year) (year)
BE1 Assistant manager 33 10
BE2 Assistant Vice-President 37 13
BE3 Deputy Business Network Executive 39 15
BE4 Manager Chonburi Branch 50 28
BE5 Senior Customer Service Officer 30 5
BE& Senior Customer Service Officer 29 5
BE7 Director Chonburi Province 55 33
BE8 Manager Chonburi Branch 54 31
BE9 Relationship Team Manger 45 11
BE10 Branch Manager 40 11

Questions to 10 bank experts

The 10 bank experts were asked the following 8 questions:

1.

2
3
4.
5
6

s service convenience the factor that has the most impact on customer satisfaction?

. Why did digital transformation receive the highest rating from bank customers?

. Why did the price receive the lowest rating from the bank customers?

Did the number of customers visiting branches decrease?

. What are your special experiences at a branch office during the Covid-19 pandemic?

. What do you think about the current trend in which Thai banks are reducing staff

and branch offices to improve operational efficiency?

i

future?

8.

What do you think about the virtual banks that BOT will allow to establish in the

How do you think the Thai banking industry will change in the future?

In-depth Interviews with 10 bank users

10 bank users were selected with different ages or generations from 20 years to 63

years old and with diverse social backgrounds including a student, a room cleaner, 2 office

workers, a teacher, a sales manager, a food company GM and 3 shop owners.
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Table 2 Characteristics of Bank Users

Age Account holiding

Interviewee Position No. of Account
{year) (year)
BU1 Condominium Mangement Staff 32 15 Several
BU2 Lawyer and Condominium Management Staff 32 13 Several
BU3 Owner of Bar Restaurant 51 15 6
BU4 Insurance Company Sales Manager 45 25 il
BU5 Thai language Teacher to Japanese 50 30 5
BU6 Owner of an Optical Shop a4 20 2
BU7 Cleaner 60 5 1
BU8 University student 21 10 1
BU9 General Manager from a large food company 51 20 il
BU10 Owner of Pharmacy in Pattaya 63 40 5

Questions to 10 bank users

The 10 bank users were asked the following 11 questions:

1.
2,
3.
g,

Why did you select this bank as your main bank?
What are the important factors?
Is service convenience an important factor in selecting a main bank?

What do you think of the price {deposit interest rate, loan interest rate, and bank

commission)?

5.
6.
7.
8.
9.

Is service quality important?

Is online banking useful?

Are you interested in virtual banks? Will you use a virtual bank service?

Do you use online banking more frequently than before the Covid-19 pandemic?

Thai banks are required to improve operational efficiency and return the gains to

the customers. What do you think?

10. Are you worried about cybercrimes?

11. How do you think Thai banks will change in the future?

Results

In-depth interviews with 10 bank experts

Convenience

All the interviewed bankers, as per quantitative research shows, unanimously agreed
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that convenience is the most influential factor on customer satisfaction as BEZ said
"Convenience is the fundamental factor that precedes other factors such as service quality,
price, or information technology.”

Furthermore, BE4 comments on the locational proximity of the banks as follows:

“Banks need to be located near the customers because most of them prefer to use
banks close to their houses.” (BE4)

Bank employees can contribute by reducing customers’ waiting times. Four banking
experts (BE3, BE4, BE5, and BE6) commented that efforts have been made to minimize
customer waiting times at branches. BE4 says, “Our bank tries to do quick services to make
customers feel useful and/or convenient.”

Digital Transformation

The guestionnaire respondents gave the highest score to digital transformation, with a
rating of 4.506, while the means of the 5 antecedent variables is 4.108. Bank experts think that
free online transaction fees may have given the highest score from the subconscious mind of
the bank customers as follows:

“Now online transactions are the most important for customers and they do not need
to come to bank branches anymore. | suess that no online transaction charges might make
the customer give the highest score on the questionnaire.” (BE1)

Price and Fairness

The questionnaire results revealed that the respondents gave the lowest score to
price, with a rating of 3.563. Bank experts recognized that price is "an important factor for
customers’' choice” (BE4), that "some customers tend to be price-oriented” (BE2), and that
"banks are always involved in price competition” (BE3). However, some bank experts pointed
out that there is not much difference in banking fees and interest rates, and that price
competition is relatively weak.

“All Thai banks apply almost the same bank charges and there is no competition in
service charges or loan interest rates among Thai banks.” (BE1)

Covid-19 Pandemic

Qualitative research revealed that guestionnaire respondents rated the increase in
using online banking after the Covid-19 outbreak at 4.543 and the reduction in visiting branch
offices at 4.367. Although all bank employees reported a decrease in the number of customers

visiting the branches, there were significant differences in the numbers. Some bankers
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commented that the number of visiting customers decreased by 30%-50% (BE2 and BES),
while at some branches, the number of visitors dropped dramatically. Below are comments
from eight banking experts:

“Approximately 200 persons visited our branch per day before covid-19 but only 50
persons now visit. As a result, the number of employees at our branch was reduced from 12-
13 persons to 6-7 persons.”

“Before there were the customers who visited our branch to withdraw 200 baht but
we now do not see them.”

Personal experience in the pandemic period

From April to June 2020 and in April 2021, the branch offices in the shopping mall
were closed, and the bank employees in the shopping center were temporarily relocated to
the branch in the town. The operating hours of the branch in the town were reduced. All bank
employees inside the branch wore hysienic masks and maintained social distancing from
customers and were required to wash their hands with soap frequently. All employees were
provided with cell phones, tablets, and laptop computers, and some employees were allowed
to work from home several days a week, with internal and customer meetings conducted
online. The followings are the experiences of bank experts:

“Our branch in the shopping mall was closed 3 months and we were transferred to
the other branches outside the shopping mall.” (BE4)

“Within the branch, everybody should wear a mask, social distance was kept to
customers, and the bankers were urged to wash hands with soap frequently.” (BE6)

“Mobile phones, tablets and personal computers were given to all bank employees,
some employees were working from home some days per week, and internal meetings and

meetings with customers were held online.” (BET)

On the other hand, the relationship between banks and customers is changing.
Previously bank employees simply waited for customers at a branch office and customers
visited them regularly. However, after the pandemic, they visit the banks less frequently and
some bank employees are worried that their customers may have switched to other banks.
Consequently, bankers are now regularly visiting important customers as the following
remarks:

“Customers used to visit the branch frequently, but now bank colleagues call and
visit them. Some bankers are afraid their customers are using competitors’ services because

communication with them is reduced” (BES8).
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And BE10 says, “Before bank employees were only waiting for the customers’ visit at
the branch offices, but we are actively visiting the customers outside the offices.” (BE10)

Operation efficiency improvement and reduction of personnel and branch offices

Reduction in human resources was achieved through the suspension of new
employment and the reduction of staff through retirement or voluntary resignation.
Additionally, counter operations are being replaced with online banking, and some counter
employees are being reassigned to sales staff as BE3 comments:

“Thai banks are now reducing the number of bankers and branch offices to improve
efficiency and our bank is not the exception. Some bank clerks are being transferred as sales
forces.”

The situation regarding rationalization may vary and depend on the size of the bank.
The four major banks are now moving forward. However, small and medium-sized banks,
which only have branches in large cities, are not proceeding rapidly with rationalization:

“Major banks might have closed some branches, but our bank, (one of the medium-
sized banks), decided to keep all employees and branches.” (BE2)

Online Bank (or Virtual Bank)

Thai people call an online bank “a virtual bank”. An online bank is the bank that does
not have any physical branch or any bank clerk but the users can conduct all banking
transactions solely through online channels. Online banks operate in Europe, America, Japan,
and some Asian countries, but there are currently no online banks in Thailand. The Bank of
Thailand (BOT) will probably approve three online banks in 2024, and they will commence
operations in 2025. The advantage is that online banks can offer lower operational charges
and more attractive interest rates than regular banks due to lower operating costs. The
disadvantage is that bank customers cannot directly contact bank employees at a branch
office and they must solve problems by referring to the website, manual, or by talking with a
call center operator.

If online banks are established, some bank experts expect price competition will be
intensified as BE3 guesses “the online bank will provide cheaper service fees and better
interest rates.”
the future.”

On the other hand, some bank experts believe that it will take time for online banks

And BES8 says “The competition in the Thai banking industry will increase in

to gain popularity among Thais because of their characteristics as BE2 comments as “The Thaj
like easy and convenient way and will not be able to change their style soon. It may take
time to penetrate (online banks) into the Thai market.” Furthermore, BE4 think that online
banks will also face the same cybercrime problems that regular commercial banks currently

face.
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Thai Banking Industry in the Future

Many bank experts think that the decrease of branch offices will continue in the
future. BE4 explained the mechanism of reduction in branch offices and bank employees as
follows:

“Customers increasingly use online banking and reduce visiting branches. As a result,
the branches that fewer customers will visit will be closed, and the employees will be
transferred to other branches or quit their jobs voluntarily.”

“The environment will change rapidly” (BE7) and “the competition will be intensified”
(BE8), and Thai banks will be required to “improve efficiency and flexibility and adapt
themselves to the changing environment.” (BES)

In-depth interviews with 10 bank users

Bank account of 10 bank users

Out of the 10 individuals interviewed, excluding a university student and a cleaner, 8
have several bank accounts but primarily use one or two of them.

Eight out of the 10 interviewees opened their accounts at a bank near their home,
office, or place of business. BU6 continues to use his previous bank account from his former
shop, and BU8 opened a bank account in her hometown but uses a branch near her current
residence. This indicates that banks are conveniently located within our daily life zones and
play a crucial role in supporting the local economy.

Convenience

The interviews with 10 bank customers support the findings of the questionnaire
survey, indicating that convenience is the most important factor. This is evident as all of them
use branches near their houses, shops, or workplaces, making access to banks easy.

Short waiting times inside the branch are also significant, with customers like BU4 and
BU10 expressing, " do not want to wait for a long time at a branch office”.

BU2, BU6, BU7, and BUS told the convenience of using online banking " reduced our
need to visit a branch office and wait in a queue inside a branch office’.

Service Quality

Most of the interviewees believe that service quality, including hospitality, kindness,
courtesy, and the product knowledge of bankers, as well as the reputation and trustworthiness
of the banks, are important factors in choosing a bank, following convenience. For example,

BU6 mentioned, "The bank employees are kind and helpful to clients,” and BU7 stated "Bank
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staff are very kind and have helped me a lot.”

Bank User 4 chooses their primary bank based on tangibility. In comparison to the four
largest banks, this mid-sized bank has a more spacious interior and wider counter spaces
between customers. While most banks do not have partitions between customers, the bank
selected by Bank User 4 has partitions in place. In Japan, most counters are surrounded by
partitions to prevent conversation from being overheard by other customers.

Price and Fairness

In the guantitative research, around 12% of guestionnaire respondents gave a rating of
1 or 2, with an average score of 3.563, and price was rated the lowest among the 5
independent variables. 6 interviewees (BU1, BU2, BU4, BU6, BU8, and BU9) were not satisfied
with the bank prices, while four (BU3, BU5, BU7, and BU10) thought the prices were appropriate
as below:

“The deposit interest rate is low, the loan interest rate is high and the banking charges
are high. The banks should offer more attractive prices.” (BU1)

“I think the service charges are reasonable. | used the service for a long time and do
not have any problem.” (BU3)

Some think the price is high while the others think it appropriate. This fact may be
consistent with the statistical outcome of the quantitative survey. Interestingly, a BOT
spokesperson implied the price competition in the Thai banking industry was relatively
moderate.

“The Objectives to establish (virtual banks) may help create appropriate competition
in the financial institution system.” (Thairath June 20, 2023)

Digital Transformation

In the questionnaire survey, digital transformation received the highest rating from
customers, with an average score of 4.506, and 73% of respondents chose a rating of 5. Some
bankers (BE1, BE6, and BE9) believe that the high customer rating may be attributed to the
fact that online banking charges are free, In terms of online banking applications, none of the
10 interviewees indicated that online banking was difficult. Both BU5 and BU8 pointed out
that they used online banking because the charges were free as BU5 says. BUS8, a university
student, does not carry cash and pays for everything online. Conversely, BU4 uses the counter
for payments of large amounts, such as insurance premiums, because he needs to keep

receipts as evidence. Face authentication is now required for remittances of 50,000 baht or
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more, but BU9 pointed out that the face scan should be improved and said, "I scan my face,
but sometimes | cannot pass through the system.”

Frequency of visiting banks and the impact of the Covid-19 pandemic

The in-depth interviews support the outcome of the quantitative survey. 9
interviewees testified that they increased to use online banking and reduced visiting branch
offices.

“Before Covid-19 pandemic, | used online banking 3-4 times per month for utility
charges but when Covid-19 spread | used more online banking.” (BU9)

Three shop owners, BU3, BU6 and BU10, stated that more customers pay them online.
As a result, they now bring cash to the branches less frequently.

“Before 90% of clients paid to us one cash but now only 20% pay to us on cash.”
(BU6)

Bank operation efficiency and benefit to customers

All bank customers are ecenerally in favor of making banks more efficient. Four
interviewees replied that the benefit of efficiency improvement should be returned to bank
customers by lowering bank fees and offering more attractive interest rates.

“I hope the Thai banks improve efficiency and reduce service charees and offer more
attractive interest rates to the customers.” (BU1)

Online Bank (or Virtual Bank)

Since all bankers were familiar with online banks, | assumed that some of the
customers were as well. However, | realized that no interviewees understood what an online
bank was. Nevertheless, the researcher took the time to carefully explain the main points to
all of the interviewees and confirmed that they understood.

As a result, 4 interviewees expressed interest in online banks, while the other 4 stated
that they would not open an account with online banks. Two individuals indicated that they
would monitor the progress in the future before deciding whether to open an account.
Interestingly, three self-employed shop owners either expressed interest in online banking or
were considering adapting to the changes of the new era, as evidenced by the following
comments:

“I am interested in virtual banks and will open an account.” (BU3)

“If I use in the future, | have to adapt myself (to the system).” (BU6)

“I am interested in a virtual bank and want to see the progress in the future.” (BU10)
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Cybercrime

In response to the increase in cybercrime, Bank of Thailand (BOT) and Thai banks have
urged caution among Thai people and implemented preventative measures. Since October
2023, the maximum daily remittance amount has been limited to less than 50,000 baht, and
those wishing to remit more than 50,000 baht are required to register for face authentication
with their banks in advance. Additionally, cybercrimes have been rampant, and many
interviewees have reported receiving phone calls from cybercriminals. However, BOT and Thai
banks have been explaining the techniques used by cybercriminals and have emphasized that
bank users may not fall victim to these scams under normal circumstances.

“A cybercriminal called me and recommended to apply (for a membership), asked
my address to send me a parcel but | refused. Because | know well the techniques of a
cybercriminal and am not scared.” (BU3)

One of the interviewees, however, fell victim to cybercrime and had some amounts
withdrawn from the savings account. After several hours of investigation, the bank
compensated him for the loss. Five interviewees were not concerned about cybercrimes, but
three stated that they were still worried.

Future of Thai banks

Many interviewees believe that the business environment surrounding the banking
industry will become tougher and anticipate a decrease in the number of bank employees
and branches in the future. The main reasons cited by the interviewees are “Competition will
intensify” (BU4) and People “will use online banking more” (BU6 and BU8) and “cashless
payments will increase” (BU1 and BU3). Nevertheless, “improvement of operation efficiency”

and “intensification of competition” (BU4) “will bring more benefit for the bank users” (BUS).

Conclusion

The in-depth interviews support the statistical outcomes of the questionnaire research.
Convenience has the most significant impact on customer satisfaction and loyalty, followed
by service quality, price fairness, and digital transformation. All customers use bank branch
offices close to their homes or workplaces, dislike long waiting times at a branch office and
turn to online banking instead. Additionally, they highly value the kindness, politeness, and
professional knowledge of bank clerks, and the trustworthiness of banks and select the main
bank you visit most frequently.

The respondents in the questionnaire gave high ratings to online banking due to the
free service charges. In contrast, Price received the lowest rating. Half of the interviewees
expressed dissatisfaction with Price, suggesting that Thai banks could reduce interest rates and

service charges. This is consistent with one of the reasons why the Bank of Thailand is
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promoting the establishment of Virtual Banks (Thairath, March 8, 2024). However, not all bank
users think the price Thai banks offer is high, but some think it is reasonable. Interestingly,
three business owners stated that the bank's prices were reasonable.

The interviews with 10 bank service users also revealed that pandemic factor increased
their use of online banking and reduced branch visits, supporting the quantitative survey
results. All banker experts also reported that customer visits to branches have dropped
dramatically since the COVID-19 outbreak.

Since the completion of the guantitative survey, cybercrime has emerged as a major
social issue. It was discovered that one interviewee had fallen victim to cybercrime.
Additionally, nearly all interviewees reported receiving phone calls from cybercriminals. With
guidance from the BOT and Thai banks, bank users have become familiar with how to deal
with cybercriminals. However, three out of ten interviewees still express concerns about the
phone calls from cybercrime.

Although the BOT will approve the establishment of online banks in the future, none
of the bank users interviewed by the researcher knew what online banks were. Additionally,
some bank employees thought that online banks would not be widely used in Thailand.

Regarding the future of Thai banks, many bankers anticipate that online and cashless
payments will become more prevalent, leading to a decrease in customer visits to branches.
As a result, they expect a continued decline in the number of branches and employees. Some
predict that new players will enter the market, causing intensified price competition.
Meanwhile, the bank users interviewed did not have any specific opinions, other than

expressing their intention to use online banking more frequently in the future.

Discussion

The results of the guestionnaire survey indicated that convenience had the greatest
influence on customer satisfaction and loyalty, followed by service quality. In-depth interviews
with bank customers revealed that eight participants had accounts with several banks and
utilized branch offices located near their residences, workplaces or shops. They also
emphasized the importance of service quality when selecting a primary bank. This suggests
that typical bank customers tend to have accounts with some local banks and prioritize quality
service when choosing their main bank. Therefore, having numerous branches may be the
initial step in acquiring new customers. Given that customers typically visit multiple banks and
open several accounts, having excellent employees is also a key factor in attracting them,
encouraging frequent visits, and letting customers increase transaction volume. Banks should
focus on developing their employees and hiring kind and capable bankers.

Online banking has gradually become more prevalent in Thai society. During the COVID-
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19 lockdown and restrictions on going out, both the Bank of Japan (BOJ) and Thai commercial
banks encouraged people to use online banking services. The questionnaire survey revealed
that the Covid-19 pandemic has accelerated the increase in online banking usage and the
decrease in branch visits, but these findings need to be validated through in-depth interviews.
9 out of 10 bank users reported that they began or increased their usage of online banking
after the Covid-19 pandemic. Additionally, all bank employees confirmed a significant
decrease in the number of individuals visiting branches. The interviews corroborated the
accuracy of the questionnaire results.

Regarding cybercrimes, 540,000 cases and 63 billion baht in criminal damage have been
reported to the Thai police from March 1, 2022, to May 31, 2024 (Thairath June 14, 2024). BOT
and Thai commercial banks have already strengthened security measures, such as setting a
daily limit of 50,000 baht for online remittances and introducing facial recognition and two-
factor authentication in October 2023. However, a fundamental solution to destroy cybercrime
organizations through cooperation between the banking industry, police, government, and

neighboring countries is needed.

Recommendation

As one of the bank experts interviewed pointed out, Convenience and Security are
the most important factors that affect customer satisfaction. Research on how service
convenience and safety in online banking or the risks of cybercriminals’ targets affect the
customer intention of use like the thesis of Pal (2020) should be done.

This survey was confined to the Eastern Economic Corridor (EEC) area, where residents
typically have the highest income and education levels in Thailand. There are significant
regional disparities in Thailand, with lower income and education levels generally found in the
north and northeast regions. Most banks in Thailand have branches in rural areas and cater to
the diverse needs, tastes, and preferences of each region. Therefore, conducting this survey
in various regions across Thailand would yield more valuable information, enabling the
development of an integrated policy to serve a broader customer base in the country.

In addition, while this survey primarily focuses on individual customers, corporate
customers are also a crucial part of the banking sector. However, corporate customers
encompass a wide range of organization sizes and industry characteristics and make it difficult
to identify common factors that can be quantitatively surveyed across various companies.
Nevertheless, it may be appropriate to find common underlying factors and issues by

conducting interviews with corporate employers and managers.
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Abstract
Since Thai international students often face difficulties in learning Chinese vocabulary,
such as memorizing a large number of new words, understanding context and usage habits,
and existing research is not targeted enough in this regard, this study aims to systematically
identify the learning strategies preferred by Thai international students in learning Chinese
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mastery, so as to reveal the differences in learning outcomes of different strategies. A
guestionnaire survey and standardized tests were conducted to investigate the vocabulary
learning stratesies and vocabulary mastery levels of 150 Thai international students in
full-time colleges and universities in Guangzhou. SPSS software analysis showed that
consulting dictionaries, online resources and memory skills were the most commonly used
vocabulary learning strategies by Thai international students, there was a significant positive
correlation between memory skills and sentence-making exercises and vocabulary mastery
growth, while teacher guidance and peer assistance also had a positive effect on vocabulary
mastery growth. The results support the view that there is a significant correlation between
learning strategies and vocabulary mastery growth and point out that some learning
strategies such as memory skills and sentence-making exercises are more effective in
improving vocabulary mastery. It is recommended that Chinese teachers focus on applying
effective learning strategies in teaching, while encouraging students to adopt a variety of
learning methods and providing personalized support. In future research, the sample range
should be expanded, more detailed research design and analysis should be adopted to
further explore students with different Chinese proficiency levels and which learning

strategies can better help Thai international students learn Chinese vocabulary.

Keywords : Chinese Vocabulary Learning Strategies, Vocabulary Mastery Growth, Thai

International Students, Language Acquisition Research
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Abstract

This research aimed to study (1) the factors affecting satisfaction, namely tangibility,
responsiveness, safety, and reliability (2) the factors affecting revisit intention, namely
tangibility, responsiveness, safety, reliability, and satisfaction and (3) the factors affecting word-
of-mouth, namely satisfaction and revisit intention of tourists using public transportation, the
songthaew route from Na-Kluea to Pattaya, Chonburi Province. This quantitative research study
used a questionnaire as the main data collection tool. The researcher employed qualitative
research for Thai tourists' sample size calculation of unknown population size. The subjects
were the administration of 350 Thai tourists and dealt with data using descriptive statistics and
multiple regression analysis. Findings are as follows: logistics service quality dimensions of
tangibility, responsiveness, safety, and reliability influenced tourist satisfaction, revisit intention
and word-of-mouth. The results of this study can provide useful reference information for
researchers, companies, and individuals working in organizations and agencies involved in the

tourism industry.

Keywords: Logistics Service Quality, Satisfaction, Word of Mouth, Revisit Intention, Logistics,

Transportation Mode, Songthaew Service
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dnviaafierrnalnelduinisinunisvudiansisue soaeaLanduniuinde-inen Jmingays
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nsideliAnwanigduds (1) aunindunisuinisiadadind fussneudedidliun n1sdu
padld nInevaust Audasadie LazANugete (2) anuiiaela (3) n1sndunnlien uag (4)
nsuansie

1. aaamnsuinisladafind As n1sudmisdanisnszuaunsvuasaznsIaiuaudlag
UszdvSnmasdn Wlanaudussninusenisvagnatedesiaiwazidugidmalngndiinmig
< U e s o -
fanalanazaudnfneddnis 21AN135IUTINLALNAUNTBIINN W VEY (Mentzer et al,, 2001;

Parasuraman et al., 1985; Stank et al., 2003; Tai, 2006) UsznaulUsig f1un1siudadla #1uns
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navausd ANUUaende wagAuudeie dastlydmaiunailsuagaiuaiunsalunisugady

a s

Tupaadagiunasundasedesing nsbivinisledafindfiinunimdsdesandanisiunalulad

Uszgnald n911euNunseuray N1sUSURliAvaa U salivasuwlasegiate saudang



R 17 aUUR 1 (unsA - Dowieu 2568) 2NsensuUsSmsssMmilazms3omsusiaAd
Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review 235

AUEUSKISSSAD
FACULTY OF BUSINESS ADMINISTRATION

1 1 = <

U33innIninensnileged 1eliusz@vinm ieliaunsanevaussnnufenisvesgnAilaodng

Y

ﬂ3@UﬂQNLLﬁ&MNMWNﬂ’]’]@JﬂWﬁM’E’Q

s LT |

2. sun1siudacld fa AiduialimeUszaimduda wu nsuiu nslaau nasduda aq

o [ I

daanauszaunsaluaznisdndulavesiau sagiutu Tugshanisdudedlifenunimvasdusifa
fsflegné n1susnsilazmanaune vieussenaluiudiidagels luvueilusudinn n1sdudes
léfmwm&Jﬁqammnma”awwmamwLLaﬁmmiiuﬁﬁﬂﬁﬁgﬂuiﬁﬂQﬂﬂuﬁ’uamuﬁﬁﬁm dunand
dulldudnglunisasianuimelakasanulssvivlaliunguslaauasgliuinig (Koch & Koch,
2018; Lehtinen & Lehtinen, 1991; Santos, 2002)

3. fun1smeuauess Ae n1sAdunli eneuauesrIdesn1suIedeifunyoves
yananeuon 1 gnin Suwaneiees wiediidwlddauds TaadidmunaieliAnnadnsas
nsuiiumaniils nsldudsulunisudedy uonisdnwimnufaelavesgndn mManeuaueiisns
wazfivsgaAnsamdudsdrdndesinanuaiantsvesdaulutiagtuged ukagnisaidlunig
navduateIvdNadsnagsiald (Ekman & Oster, 1979; Kotler et al., 2015)

4. fuenuvaendodudsdalunn 9 du lldesdunsihgsnsumenisiu nsvuds
Audn mavheureminourieuwiuagiauims Tneesaenseihilildmnedadeansdesiu
Supremamenmuhtusfisuinuniesdeyadiuyana msdnweuduasosdimatsi
SN MUBINLINGIY LazMTINYIALA TNYBMAR ST aUTNHIY el Auddryuesaa
Uaamﬂ”a'lul,m'azﬁwu%LLmﬂm"mﬁ“uiuﬁyuaq’ﬁ’uu?umazamummﬁ (Baker, 2020; Oral, 2007;
Tzannatos, 2003)

5. shupuddede fe anuaansalunssudunisnuiilidyalindensnevaussaing
meviwegniuazdiinadedldodieiliuszansnmuazasanar nsudnisudsnisienionisy
waluladurldlugsisladadind aundedeidutadeddaiivisaianuiulaliiugniuazgi
dauié’daulﬁadﬂmam'amsﬁﬂv’quﬁaLﬁuimaa'wébﬂﬁu (D'Este & Taylor, 2003; Ekka & Bhardwaj,
2024; Moorman et al.,, 1993)

6. muiianelavesgnandunadnsannisvihnusuiuvesladusie 9 Tuisddguniu ag

o w  w 2/ sl o

ssfadnludedinnudAgiunisasisanuBandurominaldguniu msadanmuduiusiadudn
nanuiees MaueuUsTaUNsainIsdodudiiAudgnduaznisufudaliidnduanzuandoud
Wasuulasegiauaiitaliiauisaneuaussaiudeinsvesgnauazaiadaseiuresaufionels
Ioluszazen (Field & Meile, 2008; Jean et al., 2016; Tokman et al,, 2013)
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AMNNYBIAUAMTOUTANT N1TUTNITVBINTNU ANALAINAUIBVBIADIUT AINFANDIAIY

Uaanfe AU AaaRIUATNANEAIIEINSIAUAT Wanantl nsas1suszauntsalmduendnual

A =

wazuaniwlidugnAfiludnladeddafidiefgalignainduulduinisdiladn (Cakic et al,
2019; Maghrifani et al., 2024; Shahijan et al., 2018)

8. mMsvende Ae nmsdearsteyavnasvnuanavilluddnuananis Tnednlunisdeans

9

£
LY s

wuuldilunianis Wwfnannmsigauiivfduiusiu nsuenseniiviadauinuioluninssiudny
fuanunsadananssnuegrannsensinduladevesuilan Wewindeyadildainnisuensednd
oA A v oA Ay e - & v o ' s Pxy)
ANNULTedegIninteyannuradu q Weguilaafiawela Alwuiliunasuenseluduanlidu
Q:J’ﬁul,wﬂummé’uﬁ’umﬂé’ﬁiﬂﬂhjﬁawﬂaﬁmmﬁmmsuaﬂeﬁdu@qau REGNAGIERLRTARY AR KON
asrduRle fadu nsvieauedlasasudmsdanisnszuiunisuendedndudsddgydniugsia
walvianunsadilguadndideuinuazaieanula3sulunisudsdu (Alire, 2007; Haywood, 1989;

Lin & Lu, 2010; Phillips et al,, 2013)

auyigIu
HI  unweesnsiudesldiBviwaneuandeniiuiielavesinyieqiien
H2  UssAvBnwnisnavauasiidvivanisuinderuiewelaesdinvioaile
H3  deuftimnnaondeiianiwanisuindeauiimelavesinvioadan

A = 1

He  eruddededidvdwavnauindenufianelavesinvieaiien

H5  Auawwansdudedldivewamavindensndunlduinissetinvieaiien
Ho  UssAvBawnispovauesilavswanisuindenisndusnlduinisswasinveuites
H7  deufdianudaenduddvinamanindentmndunilivinsdvesinvlesiies
He  enuddededsvsnanteuindearunisnduuilivinisswasinveion

Ho  anufleweledwanisuindenisndusldusnnse

H10  AufanelederansuInsenIsusnrevestinviafien

H11  A1sndulnliusnsgdsaniaulInman1suans avadtinviaqie
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ummmndnsdniatafing
Lagistics Service Quality (LSQ)

nfudedld

Tangibles (TAN) ) nnwilmala

11|-||-1,,--"

Service Satisfaction (SAT) \H"'
N

NVADUAUDY o

N MIvenHe

Responsiveness (RES) H? /'
L /

H5-HS i Gl
ranliaRiT avsndinnliidnaah i

Word of Mouth (WOM)

Revisit (RVS)

Security (SEC)

.
ANUUUFDND

Reliability (REL)

Al 1 nsauLLIRANITITY

L1 fnLUataIn “A conceptual model of service quality and its implications for future
Researchyl” by A. Parasuraman, V. A. Zeithaml, and L. L. Berry, 1985, Journal of marketing,
49(4), pp. 41-50 (https://doi.org/10.2307/1251430).; “Logistics service guality as a segment-
customized process,” by J. T. Mentzer, D. J. Flint, and G. T. M. Hult, 2001, Journal of
Marketing, 65(4), pp. 82-104 (https://doi.org/10.1509/jmkg.65.4.82.18390).; “Determinants of
customer satisfaction with parcel locker services in last-mile logistics,” by P.-L. Lai, H. Jang,
M. Fang, and K. Peng, 2022, The Asian Journal of Shipping and Logistics, 38(1), pp. 25-
30. (https://doi.org/10.1016/j.ajs1.2021.11.002).
381539

1. msnmuaUsgynsuasngusiiagng

Uszrnsitldvinisenunluadidifudnveuftonimesmlnedinanwlins s wviuiduey
msguieguuuadeanuilnasdulagldnisguiiedisuuuiig (Simple random sampling) uas
ldaurnvesnguiiagadiviadu 350 Fregae nsiiuteyalaenisly Google Form Kausifou
ASNIAY 2567 SeRunAN . 2567 SzasiaaiEy 21 Tu

2. FauUsiidnwn

faudsdaselaun (1) naunmaiunisusnistadasingd fiusznausefialaun ansdusadld ans
pevauas AnuUasndy uavanudndedes fudsanu (2) anuitewela (3) msndusnlien way (@)
ATUBNAD

3. dasdlolun1sise

m'%laﬂﬁeﬂumiLﬁuswmm%’ayjamuﬁ wuvdauaIN Usenounae (1) %’aﬁwmmﬁ'mﬁ’uﬂ’aaﬂa
ﬁalﬂmaﬂﬁjmmwuaaumu waz (2) *ﬁaﬁwmuLﬁlmﬁ’ummﬁmLﬁmaﬂﬁmauquaaummﬁ&nﬁuﬁaLLtJ'i

e 9 WunuunnsusadiuA1vesdidsy (Likert Rating Scales) fiszaunisin 6 seau laun wiudae
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unflan (= 6) Wudenn (= 5) Wiusedeudann (= 4) Wwhedeuiades (= 3) Wwsheles
(= 2) Wiudevesiian (= 1) dmfutemaudsrtuduysgideldidamnmsunaaimns
Usn1sladafndued Mentzer et al. (2001); Parasuraman et al. (1985) uag Yan et al. (2023) A71u
Wanala Restuputri et al. (2021) waz EL Moussaoui et al. (2023) waz Maleki Vishkaei and De
Giovanni (2024) maﬂé"ﬂﬂﬂ‘ffﬂ?ﬂﬁ‘gﬂ Juliana et al. (2022); Movarrei et al. (2022) waz Khoo
(2022) n1suanma Fotiadis et al. (2023); Preko et al. (2021) waz To and Leung (2023) yUsule
Tumsiauiadesdiontsise
4. m'smimaauqmmwmémﬁa

Ingwuuaauaudslif i ¥ 191 n19udvIn1suarn 159An155 599U 3 518 HANTS

s
S

nodeusglunamisansuld nedid1 10C u1nndl 0.50 uasn1snsIvdeuauedlaeIsdulsedns
weav (Coefficience: @) AukUUABUAINABLAUITT (Try-out) I1UIU 35 ¥R wasiiunauiiegna

354 (n=350) WANITUATIZI sanandlunis1en 1

P Py Ls = <
A1919% 1 WHan15ILA FNAUNTNLAIINND

s n=35 n=350
Agnaduun  dulsyavs A19TU Fudsans

51848 woan uunsrads waan
fRnun13useala (TAN) 0.828-0.878 0.946 0.799-0.823 0.923
fffun1sneUELDY (RES) 0.655-0.927 0.844 0.747-0.829 0.905
AAduanulasnne (SEC) 0.704-0.927 0.909 0.468-0.793 0.874
fRsuaudndeiie (REL) 0.626-0.883 0.923 0.796-0.842 0.927
AuRianala (SAT) 0.773-0.879 0.936 0.786-0.829 0.930
msnduanldan (RVS) 0.856-0.925 0.926 0.804-0.837 0.931
nsusnse (WOM) 0.821-0.910 0.950 0.813-0.867 0.944

5. gaanidlunisasizidoyananiside
doAanssauT laun nsiasisnaifevas Aedy wazd1uleuuuinsgIu @ruannga
sy ulgite nagevatufigiunTity n1simszadinyiiulsiionauingUssasduazauufigiu

M3 shelusunsudniagy
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nSVRHIUHUNAFIU

7195197 2 dFUNanIsNAsaUANNRATIU

duyfgu t-value p-value NaN1sNAEHay
H, TAN —> SAT 3304  (p<001) aenndosiuauniguideli
H, RES —> SAT 5072  (p<.001) desndesiuauyfigiufinely
H, SEC  —> SAT 3540  (p<.001) aamﬁaﬁuamﬁgmﬁ@?&ﬁ
Ha REL —> SAT 5624  (p<.001) desndostuauyfgiudiney
Hs TAN  —> RVS 2924 (p<01) aeandesfuauyBgiudiddly
He RES —» RVS 4122 (p<.001) doandofuayRguiiaiy
Hy SEC  —* RVS 1355 (p>.05) lsldeandestuaunfguiidill
He REL —> RVS 2469 (p<.05) aeandesfuauyigiuiiaily
He SAT  — RVS 10401 (p<.001) aonndesfuanyAgiuiiaely
Hyg SAT  —> WOM  6.696  (p<.001) aamé’aaﬁuamyagmﬁﬁgﬂﬁ
Hy, RVS —» WOM 13945 (p<.001) aeandesfuauufguiady
NAN15338

1. dayan3lunisszrnsarans

]

s

Han1shnTsileyaddnusazniwssynsmanivesiieganuin dwlnadunands fa
WuSosaz 54.57 fo1y 20-35 U AnlluFesas 90.57 msdneiluszau Usayans Andudevay 77.43
susAnminauentu Anduiesay 65.71 eusidldaadeiiousield 15,000 — 30,000 U An
WuSevay 72.43

2. KANTTIATIERANAALTY

mami"ilmwﬁuazLLUamwmmammﬁmﬁmaamjuﬁaasiwﬁmﬁu (1) paunmnsuinisla
SaRndfiusznoudiinisiudedld drunsnevduas fuanulasady wasduauudeie (2) Ay

Fanala (3) n1snduunliuinisen way (4) n1suanse tagdA10ausEnI19 5.413-5.450 A1EIU

WDBAUUINATFIUTENIN 0.666-0.760 wazdianununglussauiiuieszaugs duanslunisni 3
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o a ¢ a &
AT919 3 HANTITAATICHRAIINAALIAUY

A5 X S.D. wdanunung
fRgunsTudeals (TAN) 5.425 0.695 SYAUAS
fifduNInaUEaUad (RES) 5.413 0.666 SeAUE
fAsuauasnsiy (SEC) 5.422 0.645 JEAUE
ffshueutndefio (REL) 5.417 0.721 SO
ANuNawela (SAT) 5.423 0.695 JEAUE
nsnduanlddn (RVS) 5.450 0.676 SEAUE
nsuansie (WOM) 5.402 0.760 FEAUEA

3. nMsasadeudennaslasdunisatinvesdaya

Hanisnsiaaaudennadlawurainsiinsizinisanaeenynud (1) Ussmnsidnishanas
Wuunfdasnisasivaauununin Normal Q-Q Plot asusiazsiauusnuan tludunslunuimues
ansaagledn fudsddnvasnisuanuaanuuliund (Wiratchai, 1999) (2) msnszaguasdiauls
A1NvINNAI MU TAUTALUTUTILTA1AN (Homoscedasticity) sen1sasaldununmnszdn

o~ R < ' o -~ . . o ' 5
AN UAAIANUAUWUS TENIWLAYN LURADUINTFIU (Standardized Residual) nNuA1weNnT
1M357U (Standardized Predicted) wui1 ynAAkUsAudanuwlsusiuilained (Hair et al, 2014)
(3) Anuduiusseninsiaudsmnuuazaluusaududunse (Linearity) 38015051980 ULHUATN

o P s P YR ' o .

NTEIRNTEILRAEMTIATIBAETIAS Tnansuanimuduiusseninamyilivie (Standardized
Residual) Ausudsdassunazdimui Tanauimasiinisnszaeeddliivuuuwny wag @) n1slidl
AnMgTdunsany (Multicollinearity) wudn Liuflanuduiusszuinaiudidasyaieiu lnelaadn
tolerance 581174 0.246-0.754 A194AUsENOUANUKITUTIUNZUAUIT (Variance Inflation Factor:

VIF) 581319 1.327-4.068 @7uNan1sitAs1enn1sannosny wagauuiigiun1sivenislusunsy

dndagudelusunsu IBM SPSS fauandlunseil 2 uasnsnd 4
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J s E=Y Q‘
M15°9% 4 wanTazinisannsenraalul duuszvsannseluguasuuumnnsgiu
(Standardized Coefficients, Beta) vasilavsndenananunswala nasnaunnledan

kazNIsuUanfavalnaiien: nsalfnel USN155adaaan UMY wnda-nne

Jmdnvays
faUsdasy luna
SAT RVS WOM
TAN A57* 119% =
RES 282%¥* L0 -
SEC .195¥** .064 -
REL .333%** .129* -
SAT - A74xx RCY Kchi
RVS - - 6H1H**
Constant .105 .139 135
n 350 350 350
R 846 903 901
df q 5 2
F 549.559 641.369 1580.215
Sig .000 .000 .000
*dudAgynsadfnszau 05 (1.96 < t-value < 2.567)

°

Tuwaaun1snsinsiannegnaalusUasiuuinsguwasddaddy
Immaaumsﬁ 1 SAT = .157TAN + .282RES + .1955EC + .333REL
Immaa:umiﬁ 2 RVS = .119TAN + .201RES + .064SEC+.129REL +.4745AT
Tuinaauntsii 3 WOM = 313SAT + 651RVS

#5Unan153Y

s 2/ VLSJQQ = =

(1) aamnrsusnisauladafindaunisiudeslaldninaldsuindeninuiianelaves

'
o 1 £ |

dnvenfuredniidedrnen (p<.001) leslirdudszansonaoeny WnAU 157 aun1snevaussd

q

<
= |

anelaagildudfy (p<.001) lnellandudssantanaseny wiiu 282 Au

| =2

FYBNALTIUINADAIUN

o = @ o @

AnulasadelidvinasuindenuianelasgnlitudAy (p<.001) Inelimdudszdnsanaaeny
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= q)ow

Wiy .195 uazauauueiieddninaideuinneauienelasgsiitad Aty (p<.001) Inadial

dulssansannaewy Wiy 333

Vel

(2) aunnnsuimsauladafindaunisdvdesladansnadsuindenisnauunlduinisd

Y o £ o >

1 = e o e om =
BYNUUIAALY (p<.01) Imaumawizammaaawn WNAY 199 ANUNITHBUAUDIUDNEINALYIUIN

5
o w e oA

san1sndunnlduinisanegdidedrfey (p<.001) TneliAnduuszavsannaeny Wiy 201 AuAIIY

o

o o

Uaendulufidninadsuindenisnauunlduinsdregniitody (p>.05) lnedamdulssdnsanane

£

o o

Wy LAY 064 AuaudTededdviwaluindenisnduanldusnisgiegadidedifey (p<.05)
IneilArdudsednsanaasny Wiy 1129 uazaruiaaladdniwadauinsdenisnduunldusnise

agnilludAgy (p<.001) InadAndudszanSannaeny wihdu 474

o (Y =

(3) mulanelaidnsnasuansenisusnaeet 1eiidudn (p<.001) lnaadulszdns
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= | ' 1 @ o e.;

annagNy WAy 313 wagnisnduinlduinsniddnsnallsuinsensuensesdaildedfy (p<.

001) Inedlandudszavsanneeny Wiy .651
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waz Anudianely daAede 5.423 wagdrulswuunInggIu 695

afUsIEHaNI5IVY

aunun1suinisiuladafindvesinveaiisadlduinissaaeanns ldumannde-ined
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TnsfianduuszanSannosny wirdu 157 (H1) aenndestun1s@nuiues Yan et al (2023) uas
Restuputri et al. (2021) 191 dwnmsliuinisadinanmigaiud signanusoduialsate wu
Audildsu anmuandeulunislifuinis wdeusseinialassiu aasasuanmnaunislusa A
avomluauiadidrusnasanuusadsagluifiumussdumnuidnuasauiianelaveaglduinig
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anflgundaumaludae

o
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Tiusmisladinisaeuanuganingtatenieglduinsneudusannase HURENN500AEMTIRANINY
Uanemefidesnisveslduinislamuganund@ufagluidiunussavmiufianelavewlduinig

1ngeunuluene

AUAINNISUTNISAuladadndeuniulasndeddniwaidauinaeninuiianalavey

o ]

dnvioaiigredrilifdfey (p<.001) lnailardudszanianaeeny Wity 195 (H3) Heaenndaeiu

A13ANWI8 Pimchan and Darawong (2024) waz Raja et al. (2023) #1971 A5t uIAsAITAIY

2 =

Uaendedldusniselulisudunmeludinuasnindduiensiianmsalagaisiiunisfusesaiy
auysainfeuliuinmsunglasans nstulsosuimennuimnuiuidvimualy wu lidu 40 nu/
Tl MsUiRuaziaInngasseduateaianaenauliinisanauniIalas/vMien19n1gan
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Abstract
This research examines the networking capabilities of micro, small, and medium
enterprises (MSMEs) in Thailand, aiming to analyze components and indicators of networking
capabilities. Data was collected from 292 entrepreneurs through systematic sampling and
analyzed using exploratory factor analysis with principal axis factoring and Promax rotation.
Results revealed three main components explaining 64.04% of variance with 12 indicators:
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1) Relational Skills (5 indicators): informal communication, good relationships, collaborative
problem-solving, opinion exchange, and network member familiarity; 2) Network
Collaboration (4 indicators): mutual support discussions, business expansion cooperation,
government network support, and promoting network products to customers; and 3) Online
Community Groups (3 indicators): networking throush social media groups, information
exchange, and generating new business ideas from online communities. This research

provides insights that can inform policies to enhance the competitiveness of Thai MSMEs.

Keywords: Networking capability, Micro, Small, and Medium Enterprises (MSMEs), Exploratory
Factor Analysis (EFA)

unin

mmmmiaé’wum?aﬁzhaLﬂuﬂa%’aé’wﬁzyﬁﬂhsﬂﬁqiﬁamamm'mﬁaﬁu uAladaym wagaiun
wAnAuAlARTY Siateligsiraunsad dmaanastesmanisdasminelvl 9 ety st
msu,amfda"aummi’uaw%’wmﬂﬂum?aﬂha (Dhameria et al., 2021) $un15dearslunisasi
é’mﬂ’uéﬁuﬂ’uﬁﬁmmqqiﬁa‘ﬁqaaw%ﬁuazmsLLaﬂLﬂﬁauﬂuwuﬂuﬁ;mmuaauiaﬁ (Suseno et al.,

=%

2018) «
(Gliga & Evers, 2023) suinsasiuasevigdehomuduasesesivgauuinlvajuazigedents

ansevrgdrelifusznounsindminginsdiey Wy aug welulad wazuvaaduny

wusluanudoeuazndnenns luniswauiaauainisasiul (Peng & Chang, 2023) wagvan
HUsgnaunisiianuaiuisalunisaiauassnwanuduiusduiusinimiagsiaasy el SMEs
annsadulauasuistuldlussezen Tagangluanmuiadeuvnagsaiiinisdsuulasedis
59057 (Dhameria et al., 2021)

= =)

dmfugsia MSME JunumdAgymassuuiesugiaveslsaivnalng lngAsidusesas 99.8

€

o & = o

YT IUgIAIMINA asndnduninanululssinataievas 51 seaudAydvinlinieay
AassimsdLaSuIaaNasalagunsasiuaTeUgnud N UdwEsuIaMAITLIANE 1S
wazauindaulaseeulilul 2564 ag1slsAnuiauidelulsemalnef@nuiesninuaiuisasiu
wletnggsnates MSME lnensedailreudedey widsnddeiinestesedtng Wy vuidevesiivgy
u yTaauves war seiinssal Nleena lul 2565 ‘wujwmiiwﬂzjmﬁut,ﬂ%a“dwﬁmméﬁaﬁiams
afndweresesiugne wastislunsiuindadusiuazuinig wenaind sidevesdilung
U (v 5 =~ § = v %)/ =3 o L) ~ 1 1 & 1 ‘ﬂl
goaL Way 15nnsal AlanssAua Tud 2565 wiugfsanudidgyvesnisiidiusmluedoneiiie
WALUAZELESUNTVIONTY SN TTAIUINAAA 95N d1uuideesfisndvey Towan uag
POS ¢ W & A - . 0 | < P P v A
&enad wusud Tull 2563 wunaaulsynaunisalugiaudulatagwdonfiavdriuadeny
Fauansbiiuiannuaszminlunisasreasedienigsiv wiiinnddewalasifedestunisadn
wiatnaniagsne wadtldlagaduluiinisfinwanuaunsasuaserialaense Fe3ldiudagesing

Tunsidefdadioglulszmuiidmsuusunves MSME Tudszmelve



R 17 aUUR 1 (unsA - Dowieu 2568) 2NsensuUsSmsssMmilazms3omsusiaAd
Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review 253

o
Faifu Mnnisiiedetefanudfitelissiadndimineinsiiddey doaiamuduiug
Lazfinsunansaeses Proudsiiunudes duasuliaunsaldsulentalmi q snedudunaln
drdaylunisadremnuasalunisuisiusaznsasyiulavesgsia ilidusznauntssndudosd
auAnnsalumIaetetegiia Uszneufunuddeiidnwesdlseneuvosnniuanunsodu

@

w3 av gl deavin i suauladnyd mamswammwviwamamaﬂm givaIAUTENaUTDY

A1)
=2

ﬂ’J’]JJﬂ’]iJ’]iﬂﬁ’]ULﬂ%@ﬁlj’]EJsmﬁwLUUU?SIEJGUUMSWIiaﬂLﬂ‘illﬂ’J’]@Jﬂ’]JJ’]‘ﬁﬂW]ULﬂ?@‘U’]EJ‘U@ﬂ MSME Tulne

s s o

TnUTLaaANTIY
WadngriasdUsznaukasitinAuaINIsaMUATeYILURRUSENBUNNTISAIVUIANG

Yuegau wazvuingas Tulsunelng

NUNIUITIUNTTY
AMUEINNTasWATeY e lunumdAgsanisalugsitvesusenaunisluliagiu oy
IONITA (2012) "Lé’ﬁ?hﬁLﬁmﬁéj’Uizﬂaumia"%ﬂuﬁaﬂﬁm%ﬁdwsmﬁqmﬂ%’l,ﬂ%mhaé’mmaaulamﬁa
dudufonssunisgsia demndesiu Collinson and Shaw (2001) inuiaTedrefiduzaelunis
wandsuteaya duuzd wasnineinsisndudmsunswauisitalasowizluaniunisaid
Jusznaunisiidedidadiuainug Wnvs niendweans dsluyuuesvesnisuasdumegsianisd
in3esreidugiunineins (Network -based) luguuuunilsitazaaslissiafinnulsiuiounians
wtatuler mﬂﬂﬂuwmwmasjmqulumuammawaqmqwgmummlmLﬂﬁaumumwmm‘lumi
WU (Resource-Advantage Theory 3o R-A Theory) wuamﬁmwmﬂwaﬂaﬂﬂﬂil,ﬂu?mmumaﬂlm
wazdudodlills Aaglruiimamnsondndudvidouinislded aiszdniamuazussaniung (Hunt
and Morgan, 1996) n15183ANAINT0AULAT U BT unSwensAAYaenRaB A ULUIAN YD
i R-A Mfunrwddgeminginsiidusosliliuddnudigs mszdieliesdnsaiunsadii
Foya ningns uazlonansssiafiguaslianmisaddald afunnuldidToulunisudsdunazna
msfndunufimdondt MidnnmmumumAdeiidetedudussdussnauresnnuamsady
iTetne dndsevangvinuldinauesuueaiiunandnafu Wy Mu (2013) Idssyds 4 ssduszney
laun Anuduiusiaiadiglasaasen assiudedu n1susumudunus wasdssaunisal
Aanuduus lurazi Acosta et al., (2018) way Bengesi and Roux (2014) laladue 4 9/ Ao n1s
doansmelussdng anufiisrfuiiusiing vinvgnisasisauduiiug wasnsUssanuey uenanil
Shu et al,, (2018) fsleiszyiia 4 asduszneu loun inTeriglurradusiu msaaniete masnm
WIBYIeg warn1sUszaulATetly TulivesnansenuAegsna Shah et al, (2019) uag Anser et
al,, (2021) Tauaasbitiudianuauisasiunieottadnanon1sniluuuaza1ueg 51899379
SMEs TaggaelwgsAnanunsodndslaniauasnsnginslua 9 1ddedy aenadestuauidoves
Alnahedh and Alrashdan (2021) inuinmslfiaSediedauivesfszneunsiinudiusiuse
mssiiunuvesgsia dnlugaidsta Cenamor et al. (2019) 6FlHiFudnsldR3adinansden
fonan R LR uNT eI AR uA AN sad AT et SeluauasadATeTY
fanuddnreguszneunsitagluiesmnuldiuisumsnisueduriliigsivanasavenemannlvg
Wilunaziausznald wagannsndidminensiddnlunisdudussiadaaliiuanissniua



Un 17 adun 1 (uns1Au - Dnuieu 2568) 21seNsUSHISSSAAazMSIaMSUSHAL
254 Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review

fifusgAvBnm dsauannsasuieiedisdesends nsiivinweiBedusiug nssudleduiniatie
LagiAsarunguyNruoaulal

Vinwsledunus Wussdusznouaruansaduasediedmsugusznauns Tng Walter
et al. (2006) IfoFungivinusdeduiusdenuannsanisdanuiiddenisdnnisauduiusnig
5379 losnemuduiudnsssiasniduanunsalfiianisuaniuasussnineyana yndiededes
Suduard sl funnuvanavanansdaunsaiiAsdunsdiny sufsiomevauowatoya
wazdsdmdenuisnnmeuenuaznielugsing wenaini Shah et al. (2019) IdeneAuitaniy
1 vinwzdeduiudidunisadismnulindawesanudeiuseninandetng teliAnadwduiusi
Hufinsfusnniy saufeineeieg wu msdeans uyuefniug maudilayw msmuauesual n1s
famsnudauds maerlald uazarugfsss Fnusvariilugmaiseuduiusinuazdama
AoUseAnsnmuatasdnTuaziaioriovionun Tuudunvewfingsia Shelton and Wu (2023) 1
Hiiiutwinue Seduiududuimesmuasovesfirlaelidoddse mstamrnueds
Fuusdrwainenindede aniliila anudedu uagarmannsolunsadawanszny
wanand deirelighaiunsadanisduaniunisalddudeu afreiunuiuiounds uagadns
anwindeufialunisieuld dsddnfinisaseninie ﬁﬂmﬁqﬁuﬁuéiﬂu?ﬁﬁﬁﬂszﬂaums
sl esndurinueilaunseindusasfulssldedreaides dufuinuadaduiusi
Buarmannsonsdsauildlunisaiienuduiudnagsia nsadreanulinga uazanuderiu
syuiatetne feliauddyednbuemnudifavesssneunsuasednluszeven

n1ssaniladuaiadng Wussdussnauvainuaiusaduaiedneved Usenaunis
Walter et al. (2006) a3urgdndufanssunsussaunusgninsianmsuiounnaiiinnusiuiu Tog
fufduusiatuayuBeiunasiu Shah et al (2019) WuduinsuszanuanuAndesiunslivay
wistuminenns wu wilulad deya wazmsBoufinuslmisuiu Fuhlugnsiannieteiidu
Usglomi$auduiioadrsmuldiudsunenisudsdunazaiueg sealuszozenn eideves
Svensson et al. (2023) uasdliifuiimsuszaruanuidlifesdwadonufanelamaasugio
sgoinaiusiinsgaiamity uddsdaadeniuiiuffonazauiimelaillllivniaasugiase wu
msdtesiulugén anududiuies uazmnuduiusia fedanudAgdoninaldiuaumanisueiy
waznsvinuiuAulussesen Tagagy mstszauauienshinilefuduinssufideulosyaaa
wavewrnIeng 9 Wadedu Tnednisluazuusundnennssaudy Weadeamuldiusounisnig
wisiuuazauegsoalusrezen dsnusudotavduiulunsuhidiiusdonisuiu

nauyuvuaaulay funumddnlumsahandetiouwasuanidsunminiaenit
fusznounis Schou et al. (2021) TéFlsiiuigusznoumsiidmiuluguruosuladsiumsaun
WemsFeussaniy safamsuanidsudszaunisal msveduuzth msuansaNAniu Lasnns
wsthudiaya indndy uasunasieyaidulsslond uenanil Meurer et al. (2022) Ifosunsisguuuy
msuduiuslunguyasuesuladiuiunsudlutigm Tngau@nanusanIsuiUenlalaglyl
Fundhudesiuduiudloenss  shunmsumutlam  asuandsudssaunisal  uasnTiAuauuY
wudefdulsslosdromssiussia lavas nduguuesulatvesiussnaunsifuitufidmsy
msaaedeinenisssialusl nisuandsudeyatiniats nisudlvdaymsiuiu wagnsudsiiuanwg
uazmadiaig 9 Segaduayunisadussiavesiusznaunts aglidunseunuidald fanmi 1



R 17 aUUR 1 (unsA - Dowieu 2568) 2NsensuUsSmsssMmilazms3omsusiaAd
Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review 255

AUEUSKISSSAD
FACULTY OF BUSINESS ADMINISTRATION

ASAULUIAANITAEY

il 1 nsauuuIRan1TISe
HUEL8): snLUasan “Effect of Market Qrientation, Network Capability and Entrepreneurial
Orientation on International Performance of Small and Medium Enterprises (SMEs),”
by A S. Acosta, A. H. Crespo, and J. C. Agudo, 2018, International Business Review, 27(6),
1128-1140 (https://repositorio.unican.es/xmlui/bitstream/10902/15022/3/EffectMarket
OrientationNetwork pdf).; “Entrepreneurs’ Personal Network Usage and the Performance of
Young Firms: Evidence from an Emerging Market,” by M. Alnahedh, and A. Alrashdan, 2021,
World Journal of Entrepreneurship, Management and Sustainable Development, 17(4), 711-
728 (https://doi.org/10.1108/WJEMSD-09-2020-0115).; “Strategic Business Performance
Through Network Capability and Structural Flexibility,” by M. K. Anser, Z. Yousaf, M. Usman,
S. Yousaf, N. Fatima, H. Hussain, and J. Waheed, 2021, Management Decision, 59(2), 426-445
(https://doi.org/10.1108/MD-06-2019-0741).; “The Influence of Dimensions of Networking
Capability in Small and Medium Enterprise Performance,” by K. M. K. Bengesi, and I. Le Roux,
2014, International Journal of Business and Social Science, 5(2), 189-200
(https://ijbssnet.com/journals/Vol 5 No 2 February 2014/21.pdf).; How Entrepreneurial
SMEs Compete Through Digital Platforms: The Roles of Digital Platform Capability, Network
Capability and Ambidexterity, by J. Cenamor, V. Parida & J. Wincent, J. 2019, Journal of
Business Research, 100, 196-206 (https://doi.org/10.1016/j.jbusres.2019.03.035).; “Networking
Capability, New Venture Performance and Entrepreneurial Rent,” by J. Mu, 2013, Journal of
Research in Marketing and Entrepreneurship, 15(2), 101-123 (https://doi.org/10.1108/JRME-
06-2012-0011).; “Impact of Networking Capability on Organizational Survival of SMEs:
Mediating Role of Strategic Renewal,” by H. A. Shah, M. Yasir, A. Majid, and A. Javed, 2019,
Pakistan Journal of Commerce and Social Science, 13(3), 559-580
(https://vwww.econstor.eu/bitstream/10419/205267/1/4351.pdf).; Shu, R, Ren, S. and Zheng,

Y., 2018, “Building networks into discovery: The link between entrepreneur network

capability and entrepreneurial opportunity discovery,” Journal of Business Research,
85, 197-208 (https://doi.org/10.1016/j.jbusres.2017.12.048).



Un 17 adun 1 (uns1Au - Dnuieu 2568) 21seNsUSHISSSAAazMSIaMSUSHAL
256 Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review

AFUEUSKISSSAD
FACULTY OF BUSINESS ADMINISTRATION

] o of
19N1979Y

N3RS InuMIITIANTTIMAg IR AuATINATN TR UIAT oY 18 UK UTENBUN1TT 51T

23

YIANGN YUIRGBLAZIIRgBY (MSME) nmsiauiuuuaauais wazn 15 luuaeunNiIER g3

FJulUidusausindeyasinngusiegisuaziinsizviosrusznaudedisi d9unous il

£ o i

Tupaudl 1 NUMIULWIAR Na¥d kazuITefifeIteadualINa1N1TORA 1WA Y1829

HUsznounTsieimuILuUaaUAY

E
= e

Tunauil 2 Msasiskuvasunny lnen1simunesryszneulagiidin §idvasudeyaila

IANISNUNIUITIUNTTY AT UTINITLATIZA F9AT189 LasmnunodAUsEnauLasmidin

=t

ANUEANLNSOAATEYIETBIEUTENBUN1STIAT MSME wuuasuauUsenausie 3 @ leudui 1

Fayaniluresfnaunuuaeuaiy @i 2 aruAaviuvesUsznounislussdusznaunazdidin
b s ! 2/ P ! dl o 3
ATNANSMUAS e vRIUTENOUNSEINY MSME wavdiuil 3 Talausuus 2INTUuN1IATIadeU

AUAMATBTE NInTIIdsuAIgmTAdulaminensiissuudeua A sIA AT ILI

£
@

5 AU LBNANTUIAINEDAAA DITEUINBIAUSLNBULALAITINNUREUANIV9R LU ANUEINISD

AuaTevgved Usenaunislugsia MSME lulszinalne Ineldavdainuiemsadaien

=

(Content Validity Index: CVI) (3l guiadey, 2561) fan1snsiadeunudn Nademaiudia VI 1Ay

0.8 wagnTradoua iy (mAduuseaviusadn) ifeduvuasuniuluneaeddiunguid
dnwazwmiloutunaudiegne fe fusznauns Tugsia MSME Ahilingudietne S1uau 30 au iile
mArAdeliu (Reliability) vosiuuasuaslagl¥aduyssaviueaiivaansouuin (Cronbach’s
Alpha Coefficient) fifianndosudous .78 Fuly (3 auaay, 2561) wansTaTzvnuiiie 3
suusiidniu 0.78 4uld (0.94, 0.97, 0.93) MnturhauFudssanivtoyatunguiesaely
funeudl 3 matmusvuiafeddliiuAaes Hair et al. (2010) na1ds nsTiATIEY
aadUsznoufiasliduauunnd 100 Autuly gauna Sulad uagane (2550) seyindnsdiusening

D8 e el o a s Ao & o o P ] Y
ngmeglazuumlmesniofuusaisazidu 20:1 duiulunsidorsaddl 13 duds vun

e

feg1edafiindu 260 Au egrlsinuielinguiieginseunauiiy 5 aMavesdszmelng uay 4

a Uy Qs

Usganwaegsna §idedanuinnudiednisdu 300 au ldnsdusiedndagarfaanuinasduse

adl | Y 1 ' = = Y i i P v
’Jﬁﬂ’ﬁ?jllﬂij}iJG]’JEJEJ’N@EJ’NLUU‘i%UU MW@J?’]EJ‘UEJ‘UENQU?%ﬂaUﬂ’]iLLﬁa&ﬂ’]ﬂ LLmasﬂssmmqsmeaImm

Y

doyativiniu (flam1s1en 1) lngldsstovesdisznaunisainubsanuilaiusivsiudoyald



R 17 aUUR 1 (unsA - Dowieu 2568) 2NseNsuUSMISssiAlazMsIamsuSHAL
Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review 257

AUEUSKISSSAD
FACULTY OF BUSINESS ADMINISTRATION

715197 1 31UIUNFUABI WNIWUNANAIA UTTANUAZVUINVBIFTND

nana wile 10 neiuoon nriveomivamiio

M ouin vins wews A mfe Vs et A1 wlR ulms wees A mRR Vi wwes A efm Uims  ioms
uiin udin Udn udin Ufin

k'] 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 300

2
o

wasanlasiedanasdiuiugsna MSMEs uuusuluas s1iuns Aadang (2563) Aduneu

°

A 1) Avuatrsvinresmnelasvietisinessninmsduiedn 2) ilensuriessesin asi
nsfuaainidenaaiEudu Tmsazdududuiviisianlaluiesseeinisuld uag 3) Bosdd
wneauluides 9 YN 9 YRILYENN TUATURINIIUIUAIDE

fupouil 4 mafusrvsndoya Tagli3Bnsussau famu Wuwuuaounududenuies
suiaiinsldiaednetasdaasifuuuuasuniu Anslduvuaeuauesuladlunmssusudeya
wasanldsukuuasuauduniasiinisnsivdeuaanysal Msiivsiunudeyassldvaieds
AanaITINAU

fupouil 5 madieseidoya nuduneuie

1) M3RTIREBUANNANYIARIBIUUAUA T FUNEUALLY

2) 3mesﬁa§§ﬁu§m %Lﬂﬁwzﬁﬁwaﬁﬁﬁugwu fun Aads Andeavuunsgiu arinng
nanasIUURILUsABIUsEAaUs I Arn Ll (skewness) uagA1Aules (kurtosis) Tias1zsien
anduiiug Tnageavduiudidadumy (multicollinearity) Gsiusdpsdianuduiudssninaiuoeis
laawe ananduiug (1) sevinadudsastiandaud 0.30 AulU (ersifasiusuuslafusnilslsl
weanan 0.30) (Tabachnick and Fidell, 2007; Hair et al.,, 2010 §1sfislu 8asqg Sulsas, 2561)

3) N5ATIVABUAINMNIBAUTDITBYANBUNITILATISNBIAUTENDUAIINTNII TG IAN
dyillamas-luies-oondu (KMO) WudwiiuFouifsuruinosanduy ssans avduiusidanald
LazruInvesanduiusvididua (Partial Corerelation) seminafuusudase ievinauuusUs
YaeiuwUsdu 9 senluuds Tnerfimuizaufossdeswinnia 0.50 uagdin1 KMO Sudlnd 1
szmnzaunluniessiesdUszneu dmius KMO fisndt 50 ldamnsageuiuliimses
ssdUsznauldanafafLysueenly (@3ua Asndduvi, 2553) uazldnisnageuuiinidn (Bartlett
test of sphericity) lngfiarsaunala-auais waznisiiodidgneads

1) MmsimuagUiuunsainesduszney 1 adeanisandiuiudanusuasdeanismsiu
ANuvNIBTesiLU sl AR N uduRuS s sdunald Seldnsainesdusznounuy PCA
Aowileansiuiuiiuds sntuiadenlinisainesdlsynauwuy Common factor analysis

5) msfmuaduInesnusznau naaitunisldlseneunisandulaisdnuuedusenaunise
Hadeusznaudie nnues Kaiser (1960) Tnsfiansanamnsnlownuiiidunandy 1.0 Tuly uaglinng



Un 17 adun 1 (uns1Au - Dnuieu 2568) 21seNsUSHISSSAAazMSIaMSUSHAL
258 Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review

AFUEUSKISSSAD
FACULTY OF BUSINESS ADMINISTRATION

NAaU scree test aglsAmuiiialvnisAmuaduiuesrUsznaudanudaauninduasldnns
A1 Velicer’s Minimum Average Partial (MAP) test Sufia1sanlunisnuuneae

6) N1InLUKNUBIAUTENDY L 8991nN BUNTHY URNUAILYSUAaZA298d AU 9N

'3 P o o o . % 2 | I3

amﬂszﬂauqﬂmmuaqmﬂmLLtJi‘UNmmmim‘duam%ﬂmaqaﬂﬂﬂssﬂauimnﬂmw 1 3aUsenau
Fegnlumsudannunungvesdeya aniudlinsuyuunuieliesdusenau Talnudu Ingldisnis
MYULNULUULNWTaL (Oblique) MedElusuund (Promax)

7) nskianunung lagliaunungasndsenau wagn1siatossnusenauidaninumiig

NAN153Y
NavINN1TIATIIdayauazdannalosiu

1) Aaszvaadaniugiu liun Anady Andeauuuinggiu ATIRNISLINLIUURILUSLAYY
Usenausag 1ALy (skewness) wagA1nmlas (kurtosis) AIN1597 2

o a ¢y v &y
A1 2 Namnmi’;l,ﬂi'wwuagau.az*‘uamﬂaalﬁuamu

dau AU Araulag
fiands Anade Jeauu Skewness Kurtosis

MM Statistic  SE Statistic  SE
1. iseynneiuiusiinsodnsainane 436 539 010  .141  -878  .281
nadssnuLaziesil
2. fnuduiudiidtunionne 4.30 552 -120 141 124 281
3. ggsamtundlateymAuaundn 4.36 540 -002 141 -886 281
w3etadiafindym
4. uanwdsudoya Y 1ans uazay 4.34 548 -030 141 -773 281
Anuiusyvinsd@ndnluesone
5. finandnluaotedsivdluiul - 429 549 022 141 -556 281
wazsnaiui
6. wisanuasevaLdulsednie 4.24 539 117 141 -279 281

o

AUEI AR A T UN9gIAY
7. sudlsdunsevnslunisvenegsia 477 | Sy 077 141 -210 281
8.5udleduniieauniasglvae 430 552 000 141 -583 281

atuayuNISANIUNUYRIEINT



R 17 aUUR 1 (unsA - Dowieu 2568) 2NsensuUsSmsssMmilazms3omsusiaAd
Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review 259

AUEUSKISSSAD
FACULTY OF BUSINESS ADMINISTRATION

A1919 2 Haann1sAnssidayanazdannaslassiu (sia)

s Anale  dau Arau ArAUTAa
Wgauu Skewness Kurtosis
IN5FIU

Statistic SE  Statistic SE

9. NMIANaLsINAUNUSIRSIUNTT 4.31 511 286 141 -781 281
dausdumrsausnIsinulaziume

anA

10. AeungudsaneaulatiiAeados 412 719 -188 141 -1.047 281

AUgsAe iy e wedn ienndayai

Juusslenisiegsia
11. SindueSetienegsnaladennn 427 564 -037 141  -471 281
Turundudspseaulad
12. uanulAsudeyainasiueiedne  4.31 538 074 141 -675 281

srunaudany saulay 1y nquladnay

wiedn 1[Jusy

13. lduwanudaivni 9 Tunsingsia 438 525 f02C) ain ] NG0By 428
nMsinaungudeuseulall
Vinuzigedunus 4 SN D 0 SRl (1T ¢ )2 11 5¢% OS]
nssanilanuasatng W (§hE B 1 e O |
nguyagupaulal 050 s Bl N N 52 X 761

INAITITN 2 HANITIATIEN NUI1 HauUsiadudsednsvesnisnsyany (Coefficient of

Variation : CV) aglutis 10-20 Aedayalinisnszaraluszauiinnda (Pearson, 1895) nan153tA 184
A1 Al wazaulawesaya wuin mawanuasteyadiulugfinnudiduauvianios lnannes
wseglureuwaiiiidnuuznisusnuasunifieeniuld Fuilefionsandn abs Z Skewness U wWui1
nnduUsiiaesnit 2 daudanildsdinisuanuasuesdeyaiisiniliend (ndr 0) usdeglu

Yourafgausula Fudlefa1sanan abs Z Kurtosis Was wudn ndaudsiladesndn



260 Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review

Un 17 adun 1 (uns1Au - Dnuieu 2568) %I 21seNsUSHISSSAAazMSIaMSUSHAL

AFUEUSKISSSAD
FACULTY OF BUSINESS ADMINISTRATION

2) MFAATILINMTWINLIIUNANTFUUSAIENTS #53388U Mahalanobis Wua1 Aiiasnd
0.001 fviaviun 8 ¥, (55, 113, 143, 152, 153, 156, 222, 225) 910 300 ¥a yilvdlduuluvaauniy

°

Tumsilannuerlszneudadmalundaiiiiadudiuau 292 yn

o

3) NM9ATIAOUANNFUNUSIT U UNY WU ArandunussznIwwlsegsening 0.088 -
0.784 yndulsdaranduiusduiiudsdu q (eddesdudusladiudsuis lidesndn 0.30)
gniiufauds “Aamunguisaussuladfitisitosiugsia wu ma wedn Wendeyaiiluusslow

ABgINg” UAnanduiusseninewaudsaing 0.30 Jwnsiwdsiioan wawindAndiauds “Aeniungy
dernosulauiisatesiugifa wu wme wedn Wemdeyaiidulsdlonidegifa ” sen vins

TaselnldnAse WUt Aranduiugsevninediaulsegsendng 0.104 - 0.784 nAanduRusnuin

o

ynsuwlsiienanduiusiuiiudsdu 9 (edredeuiududslasudsuis lddesndn 0.30) fwnsiedn 3
4) aynasvdgminnuduiusi@adunyseninadaudslaefiansanainan Avesduuun
(Determinant) vaamvindanduiusiilaandiuusiy nan1sinneiluasaillian 0.001 dawinnin

0.00001 uansideyalalidaympnuduiusidaduny

715197 3 N1IATIREBUANFUWUSITUFUNS (Multicollinearity)

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12

Q1 1.000

Q2 .784** 1.000

Q3 .545** 632** 1.000

Q4 520** .565** .700** 1.000

Q5 .399%* 454%« 415%* 633** 1000

Q6 .160** .145* 104 .194** .143* 1.000

Q7 .182% .204** 140** .234** 252** 767** 1.000

Q8 313" 204** 316** .308** .314** 577** .691* 1.000

Q9 .354%% 369%* 292%* 322%* 213** 566** .635** .737** 1.000

Q10 .120* .165** .182** 197** .318** .232%* .353** 311" 263* 1.000

Q11 .225** 311** 301%* 269** .296** .210** .295%* .381** .373** .740** 1.000
Q12 314** 321%* 378% 373*% 399** 262%* 332%* 460%™ .A417* 525" 661** 1.000

*p value< 0.01, p value < 0.05, Determinant = .001

5) N3ATIFFBUATUMNITAUTBILBYANBUNITIATISVBIAUTENBUAIENITRINTANA AN
sudllawes-lugas-saadu (KMO) laga1fivuisdufaszneauinnin 0.50 wavanadaudlng 1 9y
wigauunlun1siiasiziesdusenau (Hair at al., 2006) wuinlA1 KMO winiu 0.796 Gatayad

AMILINEEN wasAmadauusnan Tnefansanailasaws (Chi-square) wasmsiudAnymneaia
tlpsniaemiu 0.05 (Sig < 0.05) LaAIRINTIST 4



Un 17 adun 1 (uns1Au - Dnuieu 2568) 2NseNsuUSMISssiAlazMsIamsuSHAL
Volume 17 Number 1 (January - June 2025) Business Adminisfration and Management Journal Review 26 ]

AUEUSKISSSAD
FACULTY OF BUSINESS ADMINISTRATION

A15197 4 A1snsaedaudennaalaefudiant KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 796
Bartlett's Test of Sphericity Approx. Chi-Square 2134.535
df 66
Sie. .000

6. 1579@0UAT MSA A1siiAndand 0.5 Juld Feazaousuinimnumizaudensiasiey
sarUsznau Woflarsannn MSA sssusasiiudsdadumiuuuamuss 0.7525 - 0.9113 dauard
;;Nmmsﬁ’umiﬁwmﬁaLLUiﬁVLU’imeﬁL%ﬂﬁﬁw FseamAnsresilupmsindiawviniu 0.8026

2) NAN15IAIITVBIAUTENaUITNE1523

1) MmstmuagUikuunsainedusenay \Hosandidhumedtadiedosnismsuaiamsg
YosFauUsudsiliAinananuduiusvesiulsdunals 390438 nsarnasdussnauluL FA WUy
aeAUsznaULAUMAN (Principal Axis Factoring) Bushenisafauuuliuunnuiilesandslinsiuu
FainsunuasdUsnauiiavaawitle Semualisauesduseneumindusiuudemanulineu
wuin A widnesddssnautasmndematufimineguussddssneunanund aauasdinin
aeAUsznauNINNT 0.30 nde (5811319 0.53 - 0.72) LLaznﬂsﬁaﬁmmﬁﬁ’mﬂfﬂaqﬁﬂizﬂauﬁmﬂmfw
0.30 Fseglussiusznounnni 1 esdusznay wandliifiuiienaiitymihmindwesdusznauld

o8 vo & ¥ m ¢ P Py s S
liindusesfiansanssdussneuiimmnzausienisuusnussrusznauludusely

4 < Dala
< Simulations

w

s

Eigenvalue

Factor

AT 2 HaN153As1ZY Parallel analysis (PA)

2) MsfmuRsIUeIdUTENeY drRansanainaleinufidauinnit 1.0 Tuld feiuu 3
peAUsENOU Fui 3 peAUsEnEUANINTABR U MUY sUTIuTe e W dTesay 72,38 uaniin
wnldnasiatlainudiiaiunnnin 1.0 Fuld agilildsiuiu 3 ssdusenou (Fam1s1edt 5) uaziile
Aorsananailu 58 Parallel analysis (PA) wafilafimudennd ot ufedsiuiu 3 ssrdssnou
(Fanmit 2) adnslsAnnuiitelinnsiussiuiuesddssnauiinnudawunind uasldnisinsise
Velicer’s Minimum Average Partial (MAP) test $aufansanlun1sAInuadewuln 319U

papUsgnauiivangaufe 3 a9AUsEnauRULAEA U



Un 17 adun 1 (uns1Au - Dnuieu 2568) 21seNsUSHISSSAAazMSIaMSUSHAL
262 Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review

AFUEUSKISSSAD
FACULTY OF BUSINESS ADMINISTRATION

A1519% 5 alawnu

. Saazvaq NasIUVD Y Sagazvaq
59883V Y . 59883V
. . A3 411un A214
asrdsznau  Allawnu A7l P A7l
wususau 93aUssnau wudsusou
wudsusau e uwudsusoau
Azeyl R YGEGREN AEAG P
1 5110 42.587 42 587 4.755 39.627 29.627
2 2.101 17.507 60.094 1.755 14.628 54.255
3 1.474 12.286 72.379 1.174 9.786 64.042

3) MsuuuunuesAUsznoy 1 asandaunisuy uunufILUsuadaagdAdmin
ssdUsznovgediulngaveglussdusznauusn uazduusunsiansaduaudnvesesdusznauls
wnnd 1 esAvszney Ternlumsudanumnevesieya defudddiimamuuununuuymuay
(Oblique) se38TUsWING (Promax) wudn iedinsatnesdusznausaedd Principal Axis Factoring
wagnyuknumeIslusuund sadusenauiianunaunfuiudeyaliesedng Tagllal RMSR = 0.04
Fafladnin 0.08 LLawé“qmsmmmuﬁwﬁémﬂfﬂaqﬁﬂssﬂaugﬂmzmsJ"LUé‘J'ﬂ 3 aeAUsENaURg
winzay Tnsusazasiusznauiidniuinifu 030 Sannsndamuusinluudazesdusenould dil

pafUsznaud 181 5 fauds WduA Q1 Q2 03 Q4 uay Q5 Aewiinesdszna 0.88 0.81
0.80 0.79 Wy 0.52 AMUE U anansneduaILUTUTIwaafauTvualdSeuay 39

asfUsenaudl 2 7 4 dauds Tdud Q6 Q7 Q8 way Q9 faniminesdusznau 0.86, 0.93,
0.74 uaw 0.71 MuaFy annsneiuisanunlsunurestefautualdsesas 35

0afUsEnoudt 3 1 3 dauds Tdun Q10 011 wag 012 daminesddsznau 0.86, 0.95,
ua 0.60 AuA U annsnaduisaunlsusiuvasdadouiomel$fosas 26 S 6

P s 3 [ 3
A1T9N 6 NE‘lﬂ”Ii‘\]@la\‘lﬂﬂigﬂaﬂﬁaﬁﬂ']ﬁﬁl‘luLLﬂuaﬂﬂﬂﬁgﬂa‘U

s asaUsznau ATANTINAY A1 U
1 2 3

Q1 0.81 0.60 0.40
Q2 0.88 0.70 0.30
Q3 0.80 0.61 0.39
Q4 0.79 0.62 0.38
Q5 0.52 0.39 0.61
Q6 0.86 0.64 0.36
Q7 0.93 0.80 0.20
Q8 0.74 0.68 0.32
Q9 0.71 0.63 0.37
Q10 0.86 0.65 0.35
Q11 0.95 0.83 0.17
Q12 0.60 0.56 0.44

Proportion Explained 0.39 0.35 0.26 RMSR = 0.04




Un 17 adun 1 (uns1Au - Dnuieu 2568) 2NseNsuUSMISssiAlazMsIamsuSHAL
Volume 17 Number 1 (January - June 2025) Business Adminisfration and Management Journal Review 263

AUEUSKISSSAD
FACULTY OF BUSINESS ADMINISTRATION

Wofimsaniausauiu nuiiidegssnin 039 - 0.83 Tnefudsifaranusamiuun
flanfe Q11 uandlidiuin Fulsgnadunsmuulsdsiuaints 3 swrdsznauldfosay 83 uald
awsnesuneldfosar 17 uazdnusifianusuiudesiianie Q5 uansbiliiuin daudsgn
oS ungm LUt 3 ssAusznaulddenar 39 uarvliawnsneiuiuldtesay 61 nans
AT UEAIRINITN 5 UasnuIIANEINITasuATeYewUsesnidy 3 saddsznau @wnse

saufuasuedinls l9seuas 64.04 An15197 7

A191991 7 HaN5IlATIEasAUsEnauldednsannadusafIuAsade

7 asAUsZNaU U ARY %A1AIY %AIAI4
fauds  uususau wdsdsau wUsUsIudzaN
NnwzIdeduius 5 4.76 39.63 39.63
mMsuiladuiaTadng il 1.76 14.63 54.26
3 nauyuwuesulal 3 1.17 9.79 64.04
374 12 64.04 64.04

o

4) NMsUanIUNLE HANTTILATIZ Y 0IAUTENBULAE AT TAAINEILITAATULATENY WU

ANAINITAIUAS Y BUSENOUAIY 12 2T TR adnld 3 asdUsTnau Aaudslag
¢ v = Y o a aa ] =t A oA
ssfUssnauldegiuminganasiinumngasnndesiuuuiAnifiuiney Iswazdonad

ndmdu

a 1 sg s < ar agllu s P aof a af o &
#f197190 8 mm‘nuﬂaaﬂ‘dizﬂauwaammﬂuamﬂsznanm 1 NNWYSLUIAUNUD

A% JaA0Y YN
a9AUsENaU
’S | I '’ | o W 'S | o &

AsansakuuLtu Q1 fnsanans fuiusinsevalialeniFonuLas 0.81
GN Saaiald
ANMNAUNUS A Q2 JANUduNUSNATULAS a8 0.88
nsuAteymsiuny Q3 sunuunllymivaundneiadiodetindam 0.80
AswantUagumlI Q4 uanideutaya 917813 LazAUANTIUIENIN 0.79
= =3 = =y 1
ARl aU13ntuasavy
n1ssdnaunTneTetng Q5 FinauBnluinSetngadsnnsluiuiiuasd1anui 0.52

q' s < o o o o & <2 & % !
NN 1N 8 89RUTENDUN 1 MNBLLTIFUNUT VU809 L‘dummmmmmﬂamuﬂiﬂums

o sl

a¥muduiusniegsie msadaulineds anu@eldussrinuaiotiaiieitinaruduiusy
WulinsAuunTu wu aruaiuisalunsdedns n1suaaseanainisddiusiu nsdanisaudauds
auveniiula anuluamiseisual nsleInses ANLRsTIN wazAWTINEle Ussnausmiy 5

¥ v
s

237m Tnefanuindnesnusenausering 0.52 - 0.88



Un 17 adun 1 (uns1Au - Dnuieu 2568) 21seNsUSHISSSAAazMSIaMSUSHAL
264 Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review

AFUEUSKISSSAD
FACULTY OF BUSINESS ADMINISTRATION

dl 1 yOJ o k3 o dyﬂl i3 dl 1 ~ o = 1
A157197 9 AU vtnasAlsznauvaRadinlusAUsznauil 2 n1ssauilanuiniatng

o dyu -7 o %’ s '3
AIVIN Yamanl Urunasadiznau
A A A A w A & o = =i
AMIMISaLNeIEanNUY Q6 M139NULASNSLTUUTEAIDIAUEINNTON 0.86

YIMaaiUN4GIAA

msfudeflovsegiin Q7 Twiletuiietnglunisuenagsie 0.93
nislesumsatduayy Q8 wlledumhsnuniadslitheatuayunis 0.74
NNATOUI8NIATY AU

myaueduAIven Q9 Hnsenassauiuiuiusiinslunisiiaue 0.71
wiavneluiugnan durviausnisiniuuaziunognin

9197 9 sdUTENEUT 2 nissanilefuiaTete wneie AanssunisUssauausEing
Aans vieswinyanaiivihaiuiiu Tasdnmsdenlosynnauazeadnisnag Wideiu Tnsliuas
nsutstiuninenssevinaiuy Wy waluled deya nsFeuivinuglml o ieliAnaulsiuTe
nensustulazai e wegsoalussesen dsmssudedursiluauniinsivsslomismiuasd
tforas Ussnoude 4 dhide Taedantutnesdussnoussiin 071 - 0.93

o v % o ¢ o N ¢ o ' ¢
MA1919 10 ﬂ']u']ﬂuﬂa\iﬂﬂigﬂa‘uﬂQQWQ%QWIUBQﬂﬂigﬂaUW 3 ﬂqu?!u‘uuaau‘lau

o S v o ° ar 3

Cleiield Fafrau wniinasAussnau
nssdneSetieniungy Q10 $AndueIerieniagsialidieunnduy 0.86
demuoaulad ungudinusaulay
nswandgudeyatnians  Qllkanwdsudeyarnansiuinsavieriu 0.95
Ausetitiungudey  nqudsaueaulal wu ngulangy wadn

s I ¥

soulad usu
nstivunenuAalu 9w Q12 ldwwirradelvi 9 Tunisigsieann 0.60

mMsvigsiannngudtey  nsiinanungudsaueoulay
gl

= ¢ =i i ¢ < i o e

NANT99N 10 asAUsEnauil 3 nquyuruesulal vl nquyNvuveUsEnaunsUd
nsfaaunsailuaudnvasngulugduuvesulal Tnedidmnglunisieietianigsialm 4
nsuanifeudeyadnians nsmisnsuiledgmsuiu nswisliudeyawain wdndu 3Bns 3

o

ukaziu AasnIuNTLaITalduaLUzsauIAUAnnawIsaTgliawiugsiale Usznause

v v '
= o

A
3 #7339 lneilatudinidnesrusenausening 0.60 - 0.95 F9A1U1nInva9Ing 3 aandsenauway 12

1 IABIAINNAINITOATULATEUIY AIUNTORERILEAIAINT 3



R 17 aUUR 1 (unsA - Dowieu 2568) 2NseNsuUSMISssiAlazMsIamsuSHAL
Volume 17 Number 1 (January - June 2025) Business Adminisfration and Management Journal Review 265

AUEUSKISSSAD
FACULTY OF BUSINESS ADMINISTRATION

s

o % o & ¢ o & Y R
AN 3 ATUIURUNVDINY 3 93AUTENIULAY 12 ANBINVDIAUEINITOAULATDUNE

asunanisIvy

ns3delunasiilliesdsznauiasdi@invesaruaiinsanuasedig e Usenaunisginag

-

YUIANAN VUGN wazuuIngey Tuuszwalneg Faliduiu 3 edUsenau 12 f3dn A

s @ & s U =

aeAUsENeUAUINWeAaduius 9w 5 fTde laun fndennruiviusinsedeaiaye

o

& - o = v W sala A . o ) P A A -
‘Vl\?Li@ﬂ\T']ULLﬁSLﬁaQ‘VV]DLU UANUAUNUTVANULATDUNY ﬂgiﬁﬂﬂULLﬁl‘U{jQJﬂﬂqﬂUaNq?jﬂLf"li@‘U']EJLllaLﬂﬂ

Jeym wanwdeudaya 11815 wavaudaiuseiaudnluesedie wazidnaundnluniatig

L)

TR & A ' R s ] A o & o o o ~
@EJ']\T@W\?KLUWUWLLag(ﬂ’NWHW A7U9AUTENBUNISIINLBAULATAYIY UFT1UIU 4 AR ¥I5NU
A < o a2 = | A o = oA & P (Pr—
Lﬂﬁa‘U']EJLU‘HU33%7@\1?’1'}7&]?1']1]73@“%3?]38Lﬁaaﬂu‘mqﬂﬁqiﬂﬂ 3'3111]aﬂULﬂi@‘U’]EJ(LUﬁ’]S“UEnEJﬁﬁﬂ?I 73UUB

Aundrgauainsgiieeatvayunisaiunueesgsia lsudeyaandiainiaiedng was

L)

sadussnaunguynvusaulal Id1wiu 3 MFin JInAueTetankgfaldisndurunqudsay

Y

soulad wanWdsudeyarnasiueiedieiungudiaussulayd wu nquladnguinadn Jusu

Iawuipudning 9 lunisvirssiaainnisinniungudiaveaulal

afUsanan1sIde

Anuannsaduedetediuiumsideadiiusznaudne 3 aadusznau léun

vinwiaduiusiiunnuannsonedsauildlunisaireruduiusmagsia nsadieaniu
el enuidesusswiriedetnadiolfiAnauduiusfiduinstuuniu aanndastu Shelton
& Wu (2023) %iﬁLﬁuiwﬁﬂwxL%ﬁﬁmﬂuﬁ‘lﬂuehuuﬁwaqmmmmsmaqﬁﬁwﬁiﬂ%’é’mw AR
nweilvapaiinmudndeds anulianda uasanuanisalunsadanansenuluesdng uaz
donndesiu Baranova (2023) wulwinusidsduiusiinudidyedisdslumathinnetetiessia
Taglamngatedslusudanndendisatuayunisadianuduiusiafugldulddudon
ﬁﬂﬁuﬁﬂsz%ﬂﬁmﬁuéLﬂuqmé’ﬂwmwNé’ﬂﬂuﬁé’ﬁ@ﬁm%{{ﬂssﬂaums Hrelunisasienuduiug
Arfugildwldduds uazdmaddenanisdnidunuvesgsia

ssUsznoumstilerudufansnilunsadunrudmdessnitdamnieyanaiiineu
sy lngdadunisiiuazuusdunsngnsswdu wu walulad deya wasnisiseudinuelng 1



Un 17 adun 1 (uns1Au - Dnuieu 2568) 21seNsUSHISSSAAazMSIaMSUSHAL
266 Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review

iloadnlfluounisnmsuisiuuas ey sealuszazen 49 Hagevold et al, (2020) wui
msdszanuruiitdmadeanuiimelaszivdBouazduenagifa duaudlauazalingde
FailugninfulsAnsnmnisdanisdunuuagauduiusnsssiafivduniiuiy aeandesiu
914378989 Svensson, et al,, (2023) ﬁ'?ﬁﬁLﬁmﬁms'ﬁ'amﬁaﬁﬁhjLﬁammagiaﬁnmmwgﬁmwiﬁqﬁma
sormwiwile Wy Arwideiu muduiues uasmuduiusifszuinetu deandesiu Basile et
al. (2021) finuimsuszanusmudunssuaunisdidnluszuy Holonic Network wesg3fia SME lu
aageamnssudidnnselind YaelieIevigaunsavinusiuduegndvszdnsnmuazuiudase
AsLABULUAY Kurniawan et al. (2021) famuinnssuilofuiinadenamsiniuiuvesgide tng
Freairauansalunndeulasiuiusinsmgifaazaudavguluninevausidonain
Wutafeddglunisvensgsagaainsswinalsamna wana1nil Roundy and Burke-Smalley (2022)
Iauauwifanisussaruailussuuiinavesiussnaunts lnsuwvadunisdszaiusnunstaya
daeu wawTaussay taglunmsdansninensuaaatazaiunnusiiolussuuinagsia dafunis
Uszanunuszinueiotiedwadenanissiiunuiesumsduuarlilinisiu delunsinnis
wsetaluwildgumuuazszuuidnangsia Wilenalunisveredeaianiaszwma
seaUsznaunguyurussuladidudadelunisWauinuduisaniuaiediy oy
{usznounsduaundnviefamunauyuvussulatiuunanwesy wu nqulatdviamamedn die
TnsadanternsuazmauanivdoudeyatmansfuluaguagmnuagsiniiBeiu d1 Cubukeu et
al,, (2023) wuguruesulatdiunumdrdgylunsaiiuasimunledsln o dmiugsia laenis
wanidsuanudaiutuasndnluguruesulall aenadestu Schou and Adarkwah (2023) 7
Fiiuinsdrsulugususeuladduszneumsaunsonaaeulod suasldsudeyaidedniie s
Tomamegsia TusunisuAtimn Meurer et al. (2022) wuingussnsumsligusuooulatiiion
Budlvdgmilagludndudodufduiuslaense aundnluguguaiunsonusdudszaunisaluay
rauanuziunauAlild wenand Schou and Adarkwah (2023) daaduiiguauooulavdielunis
%’mmsﬂ@mﬁlﬁmﬁuimaLawwiumi%’mmimmé’uﬁuﬁ(ﬁuﬁémqsﬁﬂ wiinau niednamu uag
Cyron et al. (2023) wasinguyurussulavidudnmilwonnietonadinuiideliusznounts
afanietneilinisatiuayu uandsunwy uazsdoudedugnén tnawu videiaied omgsia
Bu 9 MAvadas aanndaaiiu Schou et al. (2021) AnuinguszneumslummussuladBeuisuiy

9

Hrunsuanildsudssaunisal msvedust kaznswlsdumaliauasuviaadeyandidisy
k24
VEIGIGIIE
aw v o2 a2 < o o - ! ¢ o v & e

nan153douansliiiufesdUsznounaniiuiaulafe nquyuruseulal asvieuliiniuds
AMNdIAYIEINITH ALY eN R TTalug AU Fedanndasiuaiuideved Schou et al.
(2021) fimuigusgnaunsiiarusnlumsGeussiuduiiurutuesulall uas Meurer et al. (2022)
wudusznaumslugatagiudndudediinuelunislidedinuesuladiiovenainietien1eging
Tindenedy ngldddnamsluiuiviedssmeladssmanis



Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review 267

Un 17 adun 1 (uns1Au - Dnuieu 2568) %I 2NsensuUsSmsssMmilazms3omsusiaAd

dmsunisivelusuianidstausuuslifnwisanusenaunNaINIsaAIuA3 a8 LALLM
AUUTLLANTDIGINA TAIAKER USNNT N15A7 Lagn19nuns LHeane1almnuuansiRiunuusun
ATALTINIY Yanani Fuaualimiinanisiseluimsigiesndsenausduduiienaaauniny
danmandseniteiulsiussarasrlsznaumuusunidniseaulasald

UTINUNTY

siiun$ Aatlang. (2563). n93veuasnITinsIwiToyan19aaane SPSS uas AMOS (svindadt 18).
e, 015, Wiuhe wwalusend.

Unlund geauna, wag 25ansal elanssAua. (2565). gULme‘sﬁmmmsﬁaqLﬁ&J';LLUULﬂwgﬁa
A5 NETIAGILLASETITINILTIN: nIdlANY Fina U, 2158 ITFUAAN YT TIAY 493
10(1), 336-350.

fiwaynfiu sasuvas, uas syitwssa M3uzna. (2565). Mstulndeundnamnisssiavedamia
yuAnaLavuIngen Melind 1Ay mhenudvins wagAsetegsie. 21597591
UaudieNaspumans, 12(3), 759-776.

fs1ive] Fewnan, wae d3anau Wusudl. (2563). msasiuaTetituasaudnatsuIn1stoyagsiants
Ve dwinGesne. 195a5amumansiazu e Ine T ams, 5(7), 169-182.

Wl dUA3eY. (2561). Fensmaimn. lsaiuiuiegmansaluningae.

ddnnuduaiuiamfvuianalslazauagen. (2564). uaaduTuIaTlusnAYeIaI%ne

YUINNANUSE YU TN,

gnuna Sarlef, auola IWesrssan, way Svilna Aglynuianl. (2554). a9FTRTIwva1mUN19798
nndnumansugswginssumans: aianstiTusunsy LISREL (Ruiadadl 3). winiiung
AR

g Asnntdun. (2553). M5iATIsduUsnyluadseneainumans. 1saRuiuagwiasnsal
UMNINYNEE.

3e¥ng Sulsas. (2561). M3TaTIsilumaaunslnTIas NG MIUNITIVIN NNGFNTTUAITNTUSE
Fspumans. aeivsgUTsamaumans AULINGINITINNT ININYISAVAURATUNS.

Acosta, A. S., Crespo, A. H., & Asudo, J. C. (2018). Effect of market orientation, network
capability and entrepreneurial orientation on international performance of small and
medium enterprises (SMEs). International Business Review, 27(6), 1128-1140.
https://shorturl.asia/w80OWh

Alnahedh, M., & Alrashdan, A. (2021). Entrepreneurs’ personal network usage and the
performance of young firms: Evidence from an emerging market. World Journal of
Entrepreneurship, Management and Sustainable Development, 17(4), 711-728.

https://shorturl.asia/FL96v



Un 17 adun 1 (uns1Au - Dnuieu 2568) 21seNsUSHISSSAAazMSIaMSUSHAL
268 Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review

AFUEUSKISSSAD
FACULTY OF BUSINESS ADMINISTRATION

Anser, M. K, Yousaf, Z., Usman, M., Yousaf, S., Fatima, N., Hussain, H., & Waheed, J. (2021).
Strategic business performance through network capability and structural flexibility.
Management Decision, 5%2), 426—445_ https://shorturl asia/00idy

Baranova, P. (2024). Multi-stakeholder networks as learning settings towards pro-
environmental entrepreneurship: Learning through the diversity and policy—practice
interface. The International Journal of Entrepreneurship and Innovation.
https://shorturl.asia/wamEc

Basile, G., Andreano, M. S, Martiniello, L., & Mazzitelli, A. (2021). Drivers of performance in a
complex environment: holonic approach and Italian business network contracts.
Kybernetes, 50(7), 2042-2059. https://doi.org/10.1108/K-07-2018-0410

Bengesi, K. M. K., & Le Roux, |. (2014). The influence of dimensions of networking capability in
small and medium enterprise performance. International Journal of Business and
Social Science, 5(2), 189-200. https://shorturl.asia/DgcsO

Cenamor, J., Parida, V., & Wincent, J. (2019). How entrepreneurial SMEs compete through
digital platforms: The roles of digital platform capability, network capability and
ambidexterity. Journal of Business Research, 100, 196-206.
https://shorturl.asia/NtQWv

Collinson, E., & Shaw, E. (2001). Entrepreneurial marketing—a historical perspective on
development and practice. Management Decision, 39(9), 761-766.
https://shorturl.asia/tXZUv

Cubukcu, A, Pervin, O. A, Boz, E., & Calik, A. (2023). An idea evaluation phase in online
communities: A case on the COVID-19 innovation platform. Journal of Organisational
Studlies and Innovation, 10(4), 1-26. https://shorturl.asia/zkBrl

Cyron, T., Garz, M., & Steigenberger, N. (2023). Beware the community type: Engagement and
growth in core vs. open online communities. Small Business Economics, 62(4), 1383-
1407. https://shorturl.asia/rUsZw

Dhameria, V., Ghozali, I, Hidayat, A., & Aryanto, V. D. W. (2021). Networking capability,
entrepreneurial marketing, competitive advantage, and marketing performance.
Uncertain Supply Chain Management, 9(4), 941-948. https://shorturl.asia/72LsV

Gliga, G., & Evers, N. (2023). Marketing capability development through networking-An
entrepreneurial marketing perspective. Journal of Business Research, 156, 113472.
https://shorturl.asia/2UFSu

Hair, J., Black, W., Babin, B., Anderson, R., & Tatham, R. (2006). Multivariate Data Analysis
(6™ ed.). Pearson Prentice Hall.

Hagevold, N. M., Svensson, G., Mostert, P., & Zietsman, M. L. (2020). Continuity, coordination

and cooperation as mediators between economic and non-economic satisfaction — A



R 17 aUUR 1 (unsA - Dowieu 2568) 2NsensuUsSmsssMmilazms3omsusiaAd
Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review 269

sales perspective. Journal of Business Fconomics and Management, 21(6), 1752—
1773. https://shorturl.asia/Bbz4Q

Hunt, S. D., & Morgan, R. M. (1996). The Resource-Advantage Theory of Competition:
Dynamics, Path Dependencies, and Evolutionary Dimensions. Journal of Marketing,
60(4), 107-114. https://shorturl.asia/ualtR

IONITA, D. (2012). Entrepreneurial marketing: A new approach for challenging times.
Management & Marketing, 7(1), 131-150. https://shorturl.asia/ETUgl

Kaiser, H. F. (1960). The application of electronic computers to factor analysis. Educational
and psychological measurement, 20(1), 141-151. https://shorturl.asia/haéd|

Kurniawan, R., Budiastuti, D., Hamsal, M., & Kosasih, W. (2021). Networking capability and firm
performance: The mediating role of market orientation and business process agility.
Journal of Business & Industrial Marketing, 36(9), 1646-1664.
https://doi.org/10.1108/JBIM-01-2020-0023

Meurer, M. M., Waldkirch, M., Schou, P. K., Bucher, E. L., & Burmeister-Lamp, K. (2022). Digital
affordances: How entrepreneurs access support in online communities during the
COVID-19 pandemic. Small Business Economics, 58(2), 637-663.
https://shorturl.asia/ASUWV

Mu, J. (2013). Networking capability, new venture performance and entrepreneurial rent.
Journal of Research in Marketing and Entrepreneurship, 15(2), 101-123.
https://shorturl.asia/RW2¢B

Pearson, K. (1895). Contributions to the mathematical theory of evolution Il. Skew variation
in homogeneous material. Philosophical Transactions of the Royal Society of London
A, 186, 343-414. https://doi.org/10.1098/rsta.1895.0010

Peng, M. Y.-P., & Chang, Y.-S. (2023). Do social network relationships and overseas market
orientation affect SMEs’ international performance? a dynamic internationalization
capability perspective. SAGE Open, 13(1), 215824402311530.
https://shorturl.asia/HYrSF

Roundy, P. T., & Burke-Smalley, L. A. (2022). Leveraging entrepreneurial ecosystems as

human resource systems: A theory of meta-organizational human resource
management. Human Resource Management Review, 32(4), 1-21.
https://shorturl.asia/2z5mu

Schou, P. K, & Adarkwah, G. K. (2023). Digital communities of inquiry: How online
communities support entrepreneurial opportunity development. Journal of Small
Business Management, 62(5), 2364-2395. https://shorturl.asia/5eZCA

Schou, P. K, Bucher, E., & Waldkirch, M. (2021). Entrepreneurial learmning in online
communities. Small Business Economics, 58(5), 2087-2108.
https://shorturl.asia/OaXL1



Un 17 adun 1 (uns1Au - Dnuieu 2568) 21seNsUSHISSSAAazMSIaMSUSHAL
270 Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review

AFUEUSKISSSAD
FACULTY OF BUSINESS ADMINISTRATION

Shah, H. A, Yasir, M., Majid, A., & Javed, A. (2019). Impact of networking capability on
organizational survival of SMEs: Mediating role of strategic renewal. Pakistan Journal
of Commerce and Social Science, 13(3), 559-580. https://shorturl.asia/84CZf

Shelton, C. D. & Wu, M. H. (2023). Challenges and considerations for building executive
presence in North American female professionals of Asian descent. Gender in
Management, 38, 942-961. https://shorturl.asia/Og2wT

Shu, R, Ren, S., & Zheng, Y. (2018). Building networks into discovery: The link between
entrepreneur network capability and entrepreneurial opportunity discovery. Journal
of Business Research, 85, 197-208. https://shorturl.asia/V6lUF

Suseno, Y., Laurell, C., & Sick, N. (2018). Assessing value creation in digital innovation
ecosystems: A social media analytics approach. The Journal of Strategic Information
Systems, 27(4), 335-349. https://shorturl.asia/BzfO2

Svensson, G., Ferro-Soto, C., Padin, C., & Otero-Neira, C. (2023). Collaborative B2B sales
partnerships in supply chains: An integrative framework of social and action
alignment. Furopean Research on Management and Business Fconomics, 29(3), 2-9.
https://shorturl.asia/VrJaG

Tabachnick, B. G., & Fidell, L. S. (2007). Using Multivariate Statistics (5" ed.). Allyn & Bacon.

Walter, A., Auer, M., & Ritter, T. (2006). The impact of network capabilities and
entrepreneurial orientation on university spin-off performance. Journal of Business
Venturing, 21(4), 541-567. https://shorturl.asia/Sgex8



R 17 aUUR 1 (unsA - Dowieu 2568) 2NsensuUsSmsssMmilazms3omsusiaAd
Volume 17 Number 1 (January - June 2025) Business Administration and Management Journal Review 27

AUEUSKISSSAD
FACULTY OF BUSINESS ADMINISTRATION

A Multicriteria Decision-Making Model for Selecting Warehouse Rack Systems

Napat Srinual Nantawan Boonraksa
Department of Logistics and Transportation Management, Faculty of Logistics and
Transportation Management, Panyapiwat Institute of Management
85/1 Moo 2, Chaengwattana Rd., Bane Talad, Pakkred, Nonthaburi 11120, Thailand

E-mail: napatsri@pim.ac.th

Abstract

Selecting the right racking system in warehouses significantly affects costs, productivity,
and efficiency. This decision is complex due to various subjective factors. This study proposes
a multicriteria decision making approach combining the Analytical Hierarchy Process (AHP) with
Neutrosophic Sets (NSs) to manage uncertainty, ambiguity, and indeterminacy in the decision-
making process. The study employs an AHP-NS model to determine criteria weights and rank
potential racking storage systems. Five options were evaluated: Selective, Double-reach, Drive-
in, Drive-through, and Push-back racks. These were assessed based on four primary criteria and
ten sub-criteria, identified throush literature review and experts. Six decision-makers from
diverse roles, including top management, finance, engineering, procurement, and operations,
were selected using stratified random sampling. Their input was crucial in evaluating the
alternatives against the established criteria. The results revealed that “Speed” was the most
critical factor, accounting for 37% of the decision weight, followed by utilization, cost, and
type of access. Interestingly, LIFO and FIFO access methods were ranked least important at
3% and 4%, respectively. The Selective racking system emerged as the top choice, scoring
75% overall. This comprehensive approach offers a structured method for warehouse
managers to make informed decisions on racking systems, considering multiple factors and

stakeholder perspectives.

Keywords: Multicriteria Decision Making, Analytical Hierarchy Process, Neutrosophic Sets,

Warehouse Rack Systems
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Introduction

The impact of material handling on product costs is substantial, accounting for 30-75%
of a product’s overall expense. Implementing effective material handling stratesies can lead
to significant cost reductions in production systems, with potential savings ranging from 159%
to 30% (Chan, 2002). In the realm of logistics and production, material handling equipment
(MHE) plays a crucial role. Well-designed MHE can enhance operational efficiency, improve
product quality, and reduce operational costs, making it a critical consideration for companies
(Kucera, 2019). As logistics systems evolve, MHE has become an integral component, with its
importance growing across various industries (Onut, 2009). The rapid expansion of warehousing
operations has complicated the process of selecting appropriate MHE. Decision-makers face a
challenging task in choosing equipment that aligns with industry requirements, given the
complexity and breadth of options available. Patel et al. (2022) proposed a classification
system for MHE, dividing it into four main categories: industrial trucks, storage systems,
conveyor systems, and engineered systems (as illustrated in Figure 1). This categorization helps
to organize the diverse range of equipment options available to logistics professionals. In this
context, the selection of optimal MHE has become a critical decision point for companies
looking to streamline their operations and maintain competitiveness in an increasingly

complex logistics landscape.

Material Handling
Equipment Types

|
v v v v

Engineered
systems

Industrial trucks | | Storage systems | [ Conveyor systems

Figure 1 Types of material handling equipment
Note. From “Various types of material handling system,” by H. N. Patel, M. Parmar, & D.
Bhavsar, 2022, The International Journal of Creative Research Thoughts, 10(3), 50-52
(https://mww.ijcrt.org/papers/IJCRT21X0028.pdf).

In addition, the field of material handling eguipment (MHE) selection has been
extensively studied, with researchers employing various approaches including expert systems,
mathematical models, and multi-criteria decision making (MCDM) methods. For instance, Dua

(2023) explored the use of crisp numbers in MCDM for forklift selection, while Nguyen et al.
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(2016) applied fuzzy AHP and fuzzy ARAS to conveyor equipment selection. Despite the
abundance of research on general MHE selection, there's a notable gap in studies specifically
addressing storage racking selection as an MHE problem. The complexity of MHE selection
calls for sophisticated mathematical approaches. MCDM methods have proven especially
effective in navigating the intricacies of selection problems involving multiple, often conflicting
criteria that are frequently expressed in different units and scales. These methods assist
decision-makers in making informed choices from a wide array of options. MCDM techniques
have demonstrated their versatility across various fields, including energy, manufacturing,
material selection, automotive industry, supplier selection, and location planning. This wide
applicability underscores the potential of MCDM in addressing complex decision-making
scenarios. In the context of warehouse management, investing in an appropriate racking
system is a critical decision. The selection process extends beyond cost considerations,
encompassing various factors that render it a multi-attribute decision-making challenge. To
navigate this complexity, decision-makers require a systematic, logical, and scientifically
grounded approach. The need for effective evaluation and justification of warehouse storage
systems calls for a mathematical tool or method capable of guiding decision-makers towards
optimal choices in the face of multiple, often conflicting criteria. Such an approach would
provide a robust framework for addressing the nuanced challenges of storage system selection

in modern warehousing operations.

Objectives
1. To identify the significant criteria weights for choosing a rack system in warehouse.
2. To choose the optimum rack system in warehouse.

3. To propose a hybrid mullticriteria decision making model.

Literature Review

This section discusses comprehensive works related to existing application of
multicriteria decision-making (MCDM) approaches, Neutrosophic Sets (NSs), and criteria in
material handling equipment systems selection.

1. MCDM approaches in material handling system selection

Over the past three decades, researchers have increasinely focused on applying various

Multi-Criteria Decision Making (MCDM) techniques to address material handling equipment
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selection challenges. Table 1 summarizes a range of studies that have employed diverse

methodologies, including expert systems, mathematical models, and MCDM methods.

Table 1 Multicriteria decision-making techniques for material handling equipment

selection
Material handling equipment type
Author(s) Technique(s) Industrial  Storage  Conveyor Engineered
trucks systems systems systems
Fuzzy AHP-
Neuyen et al. (2016) /
Fuzzy ARAS
Prusa et al. (2018) TOPSIS /
Setiyani and
AHP /
Sukarmno (2022)
Satoglu and
AHP-MOORA /
Tarkekul (2021)
Soufi et al. (2021) AHP /
Chatterjee and
R-method /
Chakraborty (2023)
Fuzzy BWM-
Ulutas et al. (2023) Vi
Fuzzy MCRAT
Sabnis et al. (2024) WSM /
Authors (the
AHP-NS /

proposed method)

In the realm of conveyor selection, Nguyen et al. (2016) proposed an integrated MCDM
model combining fuzzy Analytic Hierarchy Process (AHP) with fuzzy Additive Ratio Assessment
(ARAS). This approach aimed to enhance the evaluation and selection process for conveyor
systems. For forklift system selection, Prusa et al. (2018) utilized the Technique for Order of
Preference by Similarity to Ideal Solution (TOPSIS) model. Their method focused on comparing
alternatives based on their proximity to ideal and anti-ideal solutions. In the domain of
industrial trucks, Setiyani and Sukarno (2022) applied AHP as an MCDM method to guide

purchase decisions. Similarly, Satoglu and Turkekul (2021) developed a selection system for
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hand pallet trucks using a combination of AHP and Multi-Objective Optimization on the basis
of Ratio Analysis {(MOORA) to address uncertainties in the decision-making process. Soufi et al.
(2021) explored the use of AHP specifically for conveyor equipment selection, while Chatterjee
and Chakraborty (2023) investigated the stability and robustness of the R technique in ranking
material handling equipment options. More recently, Ulutas et al. (2023) presented an
integrated model that combines fuzzy sets with Best-Worst Method (BWM) and Multi-Criteria
Ranking Analysis Technique (MCRAT) to tackle industrial truck selection problems. Sabnis et
al. (2024) demonstrated the application of AHP in selecting optimal material handling
equipment for specific types of material handling tasks. This diverse body of research
illustrates the ongoing efforts to refine and adapt MCDM techniques for various material
handling equipment selection scenarios, reflecting the complexity and importance of these
decisions in modern logistics and manufacturing environments.

2. The applications of Neutrosophic Sets (NSs) theory

In traditional Multi-Criteria Decision-Making (MCDM) methods, input variables are
typically treated as precise and well-defined sets. However, in practical decision-making
scenarios, these variables often come as qualitative data. Such qualitative information, which
is provided by decision-makers (DMs) or experts, can be conveniently represented using
linguistic variables. Due to constraints such as time pressure or limited knowledge, decision-
makers opt for linguistic variables to manage imprecise data (Zadeh, 1975). Despite this,
classical fuzzy set theory faces challenges in dealing with the ambiguity and inconsistencies
inherent in real-world information. It struggles with issues like discontinuities and
inconsistencies in the data. To address these limitations, Neutrosophic Set (NS), introduced by
Wang et al. (2010), offers a solution. The Neutrosophic Set is designed to handle uncertainty,
imprecision, indeterminacy, and inconsistency more effectively than traditional fuzzy sets.
Building on this, Majumdar (2015) extended the application of NS by integrating it with soft
sets to enhance the processing of uncertain data in decision-making processes.

3. Literature review of criteria for selecting storage systems

The criteria for selecting material handling equipment are determined based on type
of racking systems and context of the problem. Table 2 provides definitions relevant to these
criteria, and it illustrates which criteria are addressed in each study. By examining Table 2, one

can identify the criteria discussed across various studies.
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Table 2 Explanation of criteria for choosing rack storage systems

Criteria

Brief definition

Author(s)

Initial cost

Maintenance cost

Installation cost

Height utilisation

Volume utilisation

FIFO system

LIFO system

Stock cycle speed

Retrieval speed

Storage speed

The expense associated with
purchasing the racking system.

The ongoing costs required to keep the
racking system functional.

The costs involved in setting up the
racking system within the warehouse.
The effective use of the available
vertical space in the warehouse.

The capacity of the storage system to
handle and store materials.

A method where the first pallet placed
into the racking system is the first to be
removed.

A method where the most recently
added pallet is the first to be retrieved.
The rate at which items are added to
and removed from the racks.

The rate at which items can be
retrieved using the equipment.

The rate at which items can be stored

using the equipment.

Shin et al. (2023)

Mumali and Katkowska

(2023)

Sequeira (2019)

He et al. (2023)

He et al. (2023)

Nirmala (2024)

Sequeira (2019)

Ming and Zheng (2024)

Yanling et al. (2022)

Safronov and Nosko

(2017)

Methodology

This study examines the selection process for warehouse racking systems, focusing on

the relatively underdeveloped aspects of material handling equipment. Data was gathered

through a questionnaire directed at decision-makers. The methodology section details the

data collection process and describes the approach used to assist in each selection. A multi-

criteria decision-making (MCDM) model, specifically a combined AHP-NS model, was employed

in this study. The implementation of this model is illustrated in Figure 2.
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Phase 1: Defining criteria

7 ™\ Phase 2: Weight calculations
Literature survey of 4 A
criteria ‘ Identifying Converting weights in
. N subjective weights in criteria by applying the Presenting the
Define all criteria e N e Y 8PP E Bl = m
criteria by applying Neutrosophic Numbers overall weights
Interviewing from AHP (NS) |
experts N A
N b
r/ \\
. . i Identifying weight in each | Form a list of racking storage
Computing an alternative score [€ N * 5
alternative system alternatives
-
Converting crisp normalized Calculate the alternative value Ranking and selections of ‘
. e g s . > i . > .
\ matrix into NS decision matrix with AHP-NS alternative )
~/

Phase 3: Ranking and Choosing alternatives

Figure 2 Process of the proposed AHP-NS method

Figure 2 presents a step-by-step process of the proposed Analytic Hierarchy Process-
Neutrosophic Set (AHP-NS) method for evaluating and selecting warehouse racking systems.
The process can be divided into the following stages:

In the first stage, all criteria are defined. This involves a comprehensive literature survey
to identify possible criteria for evaluating racking systems, followed by interviews with subject
matter experts to refine and validate the criteria identified from the literature.

In the second stage, weighing the criteria is performed. Subjective weights are assigned
to each criterion by applying the Analytic Hierarchy Process ( AHP), incorporating expert
judgment and preference. These subjective weights are then converted using Neutrosophic
Numbers (NS), which allows for handling uncertainty and indeterminacy in the weighting
process. Finally, the overall weights for each criterion are presented.

The third stage involves the evaluation and ranking of alternatives. A list of potential
racking storage system alternatives is created for evaluation. The weight for each alternative
is identified according to the previously established criteria, and a score is computed for each
alternative based on these weigshts. The scores are then normalized and converted into a
Neutrosophic Set ( NS) decision matrix, enabling further analysis under conditions of
indeterminacy. The AHP-NS model is subsequently applied to calculate a final value for each
alternative, integrating both the AHP and NS methodologies.

In the fourth and final stage, the alternatives are ranked based on their final values,
which facilitates the selection of the most suitable racking storage system. This structured

process enables systematic decision-making in the selection of warehouse racking systems,
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combining subjective expert judgment with quantitative evaluation under conditions of
uncertainty.
1. Data collection

This study was carried out at a warehouse provider company located in Samutprakarn. The
selection process focused on five distinct categories of racking storage systems. The study
employed a stratified random sampling approach for participant selection, with the researcher
having a clear understanding of the required sample units. The target population was limited
to senior management level over three years’ experience from specific departments, namely
purchasing, finance, engineering, and warehouse operations. Sample selection was further
refined based on the relevance of employees’ job responsibilities to warehouse racking
operations within the company. The study involved a panel of six randomly chosen experts,

as illustrated in Table 3.

Table 3 Detail of decision makers in this study

Position Top-level Financial Warehouse Purchasing Operational

manager manager engineer manager staff

No. of decision

maker

1. The integrated Analytic Hierarchy Process based on Neutrosophic Sets (AHP-SN)
The Analytic Hierarchy Process (AHP) is recommended for assessing the chosen material
handling equipment (MHE) systems due to its ability to offer decision-makers a streamlined
and more suitable approach to MHE analysis (Jun, 2014). This method allows for more flexible
judgments, which aligns better with natural decision- making processes compared to rigid
evaluations. However, a notable limitation of the traditional AHP is its inability to account for
the ambiguity inherent in human thought processes. To address this shortcoming, the
integration of neutrosophic set theory enhances the flexibility of expert assessments. The
methodology for combining neutrosophic set theory with the AHP involves the following steps.
The initial step of the proposed approach involves constructing a decision hierarchy that
oreanizes the requirements and available options. At the top level, the overarching goal is
positioned, followed by the criteria for evaluation in the middle level, and the alternatives

are placed at the bottom level.
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The second step involves developing a comparison matrix. This requires establishing
neutrosophic preferences by conducting pairwise comparisons between each criterion and its

sub-criteria G (j=1, 2, -, n). Let a neutrosophic preference relation A be.

(T11,|11,F11,) ¥ (Tln,lln,Fln,)
. . d .
(Tnl n1 ni, ) (Tnn,lnn,an,)

where (T l; ,F;) indicates the relative preference of the criterion Ci to the criterion C;

\JJIJ)

with the conditions, Ty .l ,F; €[0,1]. The intervals Ty, I;, F; represent the truth-membership

ij ’U > 1> ‘J’

degree, the indeterminacy membership degree and the falsity membership degree.

In the subsequent phase, a pairwise comparison of alternatives is constructed using
neutrosophic numbers, aligning with the Saaty scale as depicted in Table 4.
The third step involves the calculation of relative normalized weights. This process allows for
the application of varying weights to sub-criteria and factors, based on diverse input data,
enabling the derivation of appropriate weightings.

The fourth step entails a consistency verification. A Consistency Ratio (CR) value below
0.1 is deemed acceptable, validating the judgment matrix. The methodology for CR
assessment, as adapted by Radwan et al. {2016) in Eq. (1) for neutrosophic applications, is

employed in this process.

R = ———— T B[Pyl +lrl+lFonil) W

2(n-1) (n-2)

Table 4 Scale of preference between two parameters in AHP-NS

Linguistic  Numerical Neutrosophic Triangular Scale Explanation
Terms scales
Absolute 5 An activity is considered
9 5=((9,9,9); 1.00, 0.00,0.00) . _
Importance significantly superior
Strong . An activity is distinctly
7 7=(((6, 7, 8); 0.90, 0.10,0.10)

Importance favored over another
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Table 4 Scale of preference between two parameters in AHP-NS (continued)

Linguistic  Numerical Neutrosophic Triangular Scale Explanation

Terms scales
One activity is favored over
Moderate another based on
5 5=((4, 5, 6); 0.80, 0.15,0.20
Importance <( ) ’ ) substantial experience and
judgment.
One activity is marginally
Slight N preferred over another, as
3 3=((2,3,4);030,0.750.70) . _
Importance indicated by experience
and judement.
Both activities are deemed
Equal 5 .
1 1=((1, 1, 1); 0.50, 0.50,0.50)  equally valuable in
Importance
achieving the objective.
2 7=((1, 2, 3); 0.40, 0.65,0.60)
N Represents compromises
Intermediate 4 4:((3, 4, 5); 0.60, O.35,0.40)
N between the preference
Importance 6 6:((5, 6, 7); 0.70, O.25,OA30> ]
k. weights of 1, 3,5, 7, and 9.
8 8=((7, 8,9); 0.85, 0.10,0.15)
Applied for inverse
Reciprocals ~ Opposites comparisons between

activities.

The fifth step is to defuzzified Neutrosophic weights of criteria using Eq. {2)

S(Ny) = (3+1,-2i,-f,)/4 2)
, where N, is a single valued neutrosophic number, the score function is convert into
the single crisp output as S(N,).
The sixth step, the weights of deneutrospohied weights are normalized and their sum
must equal to 1.

Finally, ranking the highest score are the optimum alternatives to select.
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Numerical Example

To demonstrate and validate the AHP-NS for choosing a warehouse racking system, a
case study is presented. The following description outlines the comprehensive process of
applying this hybrid methodology to storage system selection.

Stepl: The hierarchical framework of the warehouse racking selection is shown in Figure

Goal Main criteria Sub-criteria Alternatives
/r:
s ' ( 3 .
> Cost(Cl) > Initial cost | |[Maintenance| |Installation L Selective (Al)
h L (CL.1) Cost (C1.2) | [cost (C1.3) -—
\ S
p p . Double-reach
- Height utilisation | |Volume utilisation (A2)
> 2) > = —
Utilisation (C2) (€2.1) [ (€22)
Choosing a racking J z | | | Drive-through
system in warehouse - = - (A3)
N Type of access = FIFO system LIFO system || D
(C3) L (C3.1) (C3.2)
~ J - Z_J Drive-in (A4)
'd ™ r( I k I N ——
. Retrieva Storage Stock cycle )
o ce —
SpeeiC) Lspeccl (C4.1)| |speed (C4.2)| |speed (C4.3) Push-back (A35)
A . -
e

Figure 3 AHP structure for selecting warehouse rack systems
Figure 3 shows that the code names in various criteria can be explained as follows.

AAAA (B.X)
e / Sa
Criterion name

Criteria x = sub-criteria level 1

dimension

For example, Initial cost (C1.1)
Criterion name = Initial cost
Criteria dimension = C {Cost dimension)

x = 1 (sub-criteria level 1 in 1*! main criteria or Cost dimension)

Step 2: The pair-wise comparison matrix for the main criteria and sub-criteria is

presented in the example shown in Tables 5 and 6.
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Table 5 The neutrosophic comparison matrix of main criteria

Main criteria c1 C2 C3 C4
c1 i 1/3 z 2
2 3 7 q q
C3 1/2 1/4d 1 1/2
ca 1/3 1/d 2 i

Table 6 The neutrosophic comparison matrix of sub-criteria under cost dimension (C1)

C1 (Cost) C1.1 c1.2 C1.3
C1.1 1 1/5 9
1.2 5 i 1/3
13 1/ 3 1

Step3: To obtain the neutrosophic weights of the criteria, the normalized comparison

matrix and the calculated weights are presented in Tables 7 and 8.

Table 7 Pairwise comparison matrix with respect in main criteria

Main criteria C1 c2 C3 C4
C1 (0.50,0.50,0.50) (0.25,0.75,0.75) (0.40,0.65,0.60)  (0.40,0.65,0.60)
c2 (0.75,0.25,0.25) (0.50,0.50,0.50) (0.60,0.35,0.40)  (0.60,0.35,0.40)
@3 (0.60,0.35,0.40) (0.40,0.65,0.60) (0.50,0.50,0.50)  (0.60,0.35,0.40)
ca (0.60,0.35,0.40) (0.40,0.65,0.60) (0.40,0.65,0.60)  (0.50,0.50,0.50)
Weight (W) (0.42,0.59,0.57) (0.64,0.33,0.36) (0.56,0.41,0.43)  (0.48,0.54,0.52)

Table 8 Pairwise comparison matrix for the sub criteria under cost (C1)

C1 (Cost)

C1.1

C1.2

C13

Weight (W)

Cl.1
C1.2
C1.3

(0.50,0.50,0.50)
(0.25,0.75,0.75)
(0.60, 0.35, 0.40)

{0.75, 0.25, 0.25)
(0.50,0.50,0.50)
(0.40, 0.65, 0.60)

(0.40, 0.65, 0.60) (0.42,0.59,0.57)

(0.60, 0.35, 0.40)
(0.50,0.50,0.50)

(0.33,0.66,0.66)
{0.47,0.54,0.52)

Stepd: According to equation (1), Consistency Ratio (CR) which is advanced by Xu et

al,, (2014) is applied to calculate consistent preference relations.
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Consistency Ratio in Cost (CR)

YooY (J12.41-12.41)+|12.01-12.41]+]12.41-12.41] ) = 0.0 < 0.1

1
B 2(a-1)(a-2)

Results

1. Weighting of the warehouse racking systems criteria

The selection of the appropriate racking storage systems depends on factors such as
cost, utilization, type of access, and speed. The overall weights of the main criteria and sub-

criteria are presented in Table 9.

Table 9 The overall score of various criteria

Main criteria Weight Sub-criteria Local Global
weight weight (%)

Initial cost (C1.1) 0.49 12.3
Cost (C1) 0.250  Maintenance cost (C1.2) 0.16 4.0
Installation cost (C1.3) 0.35 8.8
Height utilisation (C2.1) 0.53 16.4

Utilisation (C2) 0.308
Volume utilisation (C2.2) 0.47 14.6
FIFO system (C3.1) 0.56 39

Type of access (C3)  0.100
LIFO system (C3.2) 0.44 31
Retrieval speed (C4.1) 0.56 20.7
Speed (C4) 0.368  Storage speed {C4.2) 0.11 4.1
Stock cycle speed (C4.3) 0.33 1202,

Based on the AHP-NS method calculations, the results indicate that the Speed (C4)
criterion holds the greatest weight, followed by Cost (C1), Utilisation (C3), and Type of Access

(C2) criteria, as illustrated in Figure 4.
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Cost (C1)

Speed (C4) 2504

37%

Utilisation (C2)

Type of / 3104

access (C3)

Figure 4 The importance weight of main criteria

According to the findings, the sub-criteria in global weisht was determined as follows:

Retrieval speed (wc., = 0.207), Height utilisation (wc,; = 0.164), Volume utilisation {(wcy,

0.146), Initial cost (wey; = 0.123), Stock cycle speed (wey 5 = 0.122), Installation cost (wey s

0.088), Storage speed (weq, = 0.040), Maintenance cost (wep, = 0.040), FIFO system (s
0.039) and, LIFO system (wcs, = 0.031). Figure 5 presents the overall sub-criteria for selecting

a racking system.

Sub-criteria weight
Retrieval speed (C4.1) 20.72%

Height utilisation (C2.1) 16.43%
Volume utilisation (C2.2) 14.57%
Initial cost (C1.1) 12.25%
Stock cycle speed (C4.3) 12.21%
Installation cost (C1.3) 8.75%
Storage speed (C4.2) 4.07%
Maintenance cost (C1.2) 4.00%
FIFO system (C3.1) 3.92%
LIFO system (C3.2) 3.08%

Figure 5 The importance weight of sub-criteria

2. Selection of warehouse racking systems ranking
The alternative ranking is performed utilizing the AHP-NS methodology. According to
the multi-criteria scores provided in Table 10, the ratings for each warehouse racking system

alternative are displayed.
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Table 10 The scores of each alternative among criteria

Alternatives

Sub-criteria Selective Double-reach Drive-in  Drive-through Push-back

(A1) (A2) (A3) (Ad) (A5)
Cl.1 0.636 0.636 0.455 0.636 0.462
C1.2 0.727 0.727 0.545 0.818 0.462
C1.3 0.818 0.727 0.545 0.818 0.538
c2.1 0.818 0.636 0.727 0.545 0.385
€22 0.818 0.727 0.545 0.818 0.538
C3.1 0.909 0.727 0.636 0.818 0.769
3.2 0.545 0.909 0.545 0.818 0.769
4.1 0.818 0.545 0.909 0.545 0.615
ca.2 0.545 0.545 0.636 0.909 0.615
ca3 0.636 0.545 0.909 0.545 0.769

The relative ranking scores for each alternative are calculated as follows.
Score Alseiective rack = We11*Al crn + Wer ™AL cip + Wers ¥ Al crs + Weat * Al o + Wepn * Al o +
Wezr © AL car + Weso ™ Al cap + Wean © Al ey + Wean * Al can + Weao ™ AL caot Weas ™ Al s
=(0.636%0.123) + (0.727*0.040) + (0.818*0.088) + (0.818%0.164) + (0.818*0.145) + (0.909*0.039)
+(0.545%0.031) + (0.818*0.207) + (0.545*0.041) + (0.636*0.122) = 0.754

Table 11 presents the storage systems rating matrix for each criterion.

Table 11 Ranking of warehouse rack systems

Drive-
Racking Selective Double-reach  Drive-in Push-back
through
systems (A1) (A2) (A3) (A5)
(A4)
Weight 0.754 0.640 0.691 0.665 0.564
Ranking 1 4 2 3 5

According to Table 11 and Figure 6, the ranking order of five alternatives is
A1>A3>AL>A2>A5

Thus, Selective rack system (Al) is the optimal alternative racking system.
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0
75.41% _ 69.12% 66.50%

56.41%

Selective Double-reach Drive-in Drive-through Push-back

Figure 6 An alternative score for each racking system

The findings indicate that employing neutrosophic sets for warehouse racking selection
offers advantages over fuzzy and intuitionistic fuzzy logic approaches. This method more
accurately reflects human thought processes, as it addresses limitations in other approaches.
Specifically, fuzzy logic lacks the ability to express falsehood membership, while intuitionistic
fuzzy logic struggles to handle information indeterminacy. The study demonstrates the
practical application of AHP-NS in decision-making scenarios. It's important to note that
alterations in priorities and objectives can lead to different outcomes. Shifts in priorities will
consequently affect the resulting scores. Based on the current set of priorities outlined in the
criteria and sub-criteria, the analysis concludes that the Selective rack system emerges as the

optimal choice.

Conclusion

In the application of the AHP-NS methodology, the primary criteria were weighted as
follows: cost (25%), utilization (31%), type of access (7%), and speed (37%). Among the sub-
criteria influencing storage rack system selection for the case study warehouse, retrieval speed
emereed as the most significant factor (20.72%), followed by height utilization (16.43%) and
volume utilization (14.57%). The analysis concluded that the selective rack system was the
most suitable option for the warehouse under consideration. However, it's important to note
that this study's scope was confined to a single warehouse environment. To enhance the
breadth of findings, future research could extend the application to fulfilment centres,
allowing for comparative analysis. Additionally, we propose that subsequent studies consider
contrasting the outcomes of this warehouse racking selection problem with solutions derived

from Single-Valued Neutrosophic Sets and Fuzzy AHP methodologies. This comparative
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approach could provide valuable insights into the relative efficacy of different decision-making

tools in this context.

Discussion

The weights assigned to main criteria in warehouse racking selection vary with the
weighting method, consistent with findings by Patel et al. (2022) and Nguyen et al. (2016).
Retrieval speed (C4.1) is the most critical sub-criterion (20.72%), highlighting the emphasis on
efficient item retrieval for productivity. Height utilization (C2.1) and volume utilization (C2.2)
are also significant, stressing the need for optimal space usage, while initial cost (C1.1) and
stock cycle speed (C4.3) further reflect the balance between cost and inventory tumnover,
aligning with Sequeira (2019) and Sabnis et al. (2024). The criteria's importance remains
consistent across multi-criteria decision-making methods, as noted by Soufi et al. (2021).
Among alternatives, selective racking scores highest (75.41%) due to its accessibility and
flexibility. Drive-in (69.12%) and drive-through (66.50%) follow, balancing density and
accessibility, while double-reach (63.95%) and push-back (56.41%) rank lower due to limited

selectivity.

Recommendation

This study underscores the efficacy of neutrosophic sets in warehouse racking
selection, prompting a recommendation for warehouse management professionals to
integrate this approach into their decision-making frameworks. The method provides a more
sophisticated representation of cognitive processes, effectively addressing the shortcomings
inherent in fuzzy and intuitionistic fuzzy logic systems. Although the study identified the
selective rack system as the optimal choice for the specific case study warehouse, it is crucial
for organizations to conduct individualized assessments based on their unigque priorities and
operational environments. The adaptability of the AHP-NS methodology facilitates tailored
applications to meet the distinct requirements of each warehouse facility. To bridge the
existing research gap, we advocate for enhanced collaboration between academic researchers
and industry experts. This partnership could foster the development of more comprehensive

and practically applicable models for material handling equipment selection.
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Abstract

Technology disruption has significantly increased the complexity of business operations
nowadays. Many industries have integrated digital technologies into their businesses to gain a
competitive advantage. Digital technologies are crucial in supporting marketing strategies, such
as identifying customer needs, analyzing and integrating customer information to design
appropriate marketing strategies, and using the information for decision-making. These
technologies also promote customer retention, develop customer relationships, and provide
ease and convenience by offering new products and services to customers. Furthermore, digital
technologies also aid in designing marketing communication strategies, create content, identify
influencers suitable for specific customer groups, and develop niche or personalized marketing
as well. Additionally, these digital technologies enable increased customer engagement. The
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impactful digital technologies such as artificial intelligence (Al), big data, virtual reality (VR), the
Internet of Things (IoT), These tools empower organizations to gain a profound understanding of
their consumers, which is critical for sustaining a long-term presence in the business landscape.
Understanding consumer behavior and needs is the cornerstone of achieving organizational
sustainability. However, technological advancements also present challenges and potential
negative impacts on organizations, requiring deliberate management and strategic
implementation

Keywords : Marketing Strategy, Big Data, Artificial Intelligence (Al), Internet of Things (IoT), Virtual
Technology (VR)
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