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Abstract

The study about economies of scale of hospitals is another effective way to indicate aspects in
which the hospital needs to be improved. Hence, this thesis is conducted to study the economies of scale of
Sawang Dandin Crown Prince Hospital, Sakon Nakhon to determine the increasing or decreasing trends of
the hospital’s manufacturing cost and use the data for the hospital’s management in order to achieve the
highest efficiency of the organization under the quality standard and the best services for the future clients.
This study is conducted by compiling secondary data such as annually collected time series data, hospital's
annually income and expense reports from 1998-2018, in a total of 21 years, and applying econometric tools
for analyzing the relationship between variables in the model, and analyzing the statistical data by estimating
with Least Square.

In conclusion, the study result of The Economies of Scale of Sawang Dandin Crown Prince Hospital
Sakon Nakhon shows that the coefficient of yield of the hospital, which is the numbers of the client, is 1.112,
which exceeds the maximum of 1; which means that in the past 21 years, the hospital has not been in the
production that is economies of its scale. The study shows that the average manufacturing cost of the
hospital is in rising. When the yield increased by 1 percent, the average manufacturing cost of the hospital
will rise up to 1.112 percent. This result indicates the inability to efficiently administrate, operate and manage
the hospital, and incapability of keeping the average manufacturing rate lower than the product increasing
rate. Therefore, reducing the size of the production by reducing the size of the outpatient department by
establishing a separate form of hospital may be in the form of a clinic which will reduce the average cost of

inpatient and outpatient.
Keywords : Economies of scale, Sawang Dandin Crown Prince Hospital
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5. 2aaMaALumsIas
5.1 msdszanuAnaEismasaasiasgn (Ordinary Least Square; OLS)

Aanasansiaaiiga (Ordinary Least Square Method) ({uag#vinlinauanindsassaes
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ﬁqqmﬂ@quﬂ@ﬂuNﬂqﬂ’]%ﬁ;ﬂm ﬂ']ﬁ]alﬁ]l.ﬁ@uvhw]')'] TAMMTIULARAT NA9AR LHWASATUT WA 1A T aAaLUTAN

wazianledasy wavilusnlszunomliiewdsg naNaAe ANANAUNIEIa9ANUITIN NI HIRa AN

a 'S

' = ° o LA o A aa o a -
ATNITINLART LL@zNﬂQ'\NLLﬂ?ﬂ?Quﬁ]’]Eﬂﬁiuui?ﬂqWQﬂﬁ‘zﬁquﬂquNL@uL’ﬂEN'ﬂu°'| AEN1IMAIUIZNIUNIH BT

(%
adda a o o 1

781 Audninousiagdn wsatszunumiaiime i linauanindases1edaNAfIALRERY (Sum Square Error)
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5.2 msasIaRaUilgyun Autocorrelation

. = Ao  aa a - . LY =< =
Autocorrelation Af ﬁmmmuﬂmm:ﬂimu‘lummLﬂmwmmmﬂﬂ (regression analysis) 1B AT

£ A =

ﬁﬂwmnﬂuwmmm (time series) MNALILUAINIAINNIIN error term Tuananile ] TP duiugiu error term

Twanmneu Huanly standard errors N laR LU0 lENANI A3zl AnasaANUdanaile lafnNAseg

v &

ﬁfmwmmmu%muﬁgmmqmﬁﬁ AndNTusaaulAiauan (positive) ¥iTeaL (negative) LATANNENNUS
anaflulsuanansdipe

1. First-order autocorrelation: error term AN i FAuduRusiy error term IANLAY

o o

2. Second-order autocorrelation: error term 49N g FPNANRUSTIU error term 28999ATILAD

o 5o

3. Higher-order autocorrelation: error term AU g AANENAUSIL error term UANLATILAR
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LN@I@T—]WWN‘W error terms NNANALNIAFARNDNUAANENIANLATAIUNIELUNDUNY LHALULTILTEN

naEeiian positive first order autocorrelation AMndsznauf 3 waRIFIaLNITeY positive first-order autocorrelation
= = A £ No oo a i o A o o 4 ¥ o &,
wazialana i error terms TAAALAARBAUNAIEIANIATAIMNNLAA LA ULRE 7] WHAUWTENNTEUUIN

negative first-order autocorrelation At ﬁmmwaﬁ(2553)
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€s A /
, N e N N ;
E e ¥ H /A 1
+ ; o + \ Y [ !
/ N \ €3 o Lo !
ey . Y ; P A ;
e- v | | N Do P ;
! . e- N N ! \ / \ /
err 0 I A s err RS A AN P I R
or 1 2 3 4 5 6 7 8 1% 2/ 3 4 5 %6/ 748 /9
1941 or N N Vo v 141
K e 3 N e 7\ \\\ " e 4 [ “‘ ,,r
. ey
) ] - e, €g '
€
mwisznaun 3 Faeeneaad negative first-order autocorrelation
dl o g .
N1 midel Temnad. (2553). n13meaadauileyun autocorrelation.

Andatlszauiloyun Autocorrelation Tilnain19A1MIRIMN Durbin-Watson statistic AMUIMAINGRS

d= I(e —eq)?
= 2
et

o

N4

=b._

gl
Durbin-Watson statistic

d =
e = error term 4909 tt=1,2,...,1)
nasaniulEvinnnBauiauel d fuAn dy, waz dy ANA19$19 Durbin-Watson Statistic 7

1 D.W. gjsendna 1.5 - 2.5 Taaziflupnzeniulidn Aavuminndeniudasssoni

169118 de
5.3 msasaagauilayun Multicollinearity
AAINNA duneq. (2546) lun1saruanAud faulunsesu LAkl snNTeiauLsBasuAaTFn
dl ¥ 1 v o ¥ o/ o 6 o o a dl 2 ] 1 U 3’/ o YV o a o/
Ndgannisfnenisind A nduiusiumuLsdassndngannisnaunintiu azvinlisowsgassunasa
tuilAnuduiusaaiulaziugann vinlisaulsdaszuanina

ladaunsndingaunsldilegasioulsdass
siasutlsnuialilaniacsaziily Ganiloymnisidauilsidadass 2 fallanuduiusgaiulasiugednilym

Multicollinearity

lunismgaaaauilym Multicollinearity laipasianssnanansamsEndanduiusgauiundt 0.8
et aBeanzdnLlsydansanduiusianladldunnanaudnlaifiiloymn Multicollinearity wanasiansniain

o aaly o a v o alalg o . . LA X
ﬂ‘ﬂumiﬁqqﬂﬂ’ﬁ')Lﬂ?qzﬁmQﬂ ﬁﬁuﬂiﬂ]?iuﬁﬁyﬁ’] Multicollinearity dA9U
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NM9NANsEUNAN Tolerance LazAN VIF

Tolerance \updniuusresioulstassnliamnmnesuelfdasuilsaszan |

Tolerance = 1 —R?

Inef Aa R? Anpanudundlsszvansaudsaaseiusul saasenimvan

. 4 . e A Lo sy o s d

A" Tolerance MFNxN waned ANARLUsAuLlsBasziugnesunelffesauLsBasvau
Tanauiaium uanslisiuiloym Multicollinearity Tnavialdinuualainindn 0.2 daudn VIF fagladifin 10
WW31Z VIF = 1/Tolerance

5.4 msmm@ﬂ@uﬂtyu’l Heteroscedasticity

o o = o a o Y o ¥ o A . . Y

dnanad dumes. (2546) Rensndayafintlyuinisdaudiaiudeniunaiidn variance 189 ui axsiasdl
ANAITNNAILR i = 1,2,....,n TegwAsnanaiiilnayinlinsl43s oLS TunstssunmuAnanadneusnielszasd

o L Aa 4 av o X
1096919 TN1 AR TeRdUREUNIIATIAABLIAIY
1. vinnsdniEesAdunmauessondsnalidaranteslimunn wisearnuinlliesildlaage
o

fauilsdasyluaunisndaudiAtyuinigaanaiansninanan Standardized coefficients (Beta) NNANINTNIA

=

2. nnsutsndanmnaanidu 3 dau wazindounarsiialildnuau c daatnalaeldidaunvan
L% U al o v A 1 1 o o a ' v aal 1 o ] Z’/
W - 7Ie HaUUdeYAAeeE AL (n —c ) /2 INNTIATITIANNITIANeLA9ERE OLS AMNAFRaENaTNaes
Nax LAIMNI91AN residual sums of squares RSS1 il RSS2 Tael RSS1 A Anangaf X AAntiasias RSS2
- A P
ARTANA X HANN
3. MIMN13AIUINUNNAN F * = RSS2 /RSS1
4. FnmanaasuaNuAgu Ho: 812 = 82 2 i szdunidndty o
8 F* > F{(n-c-2k)/2,(n-c-2k)/2,0} wandisnLfjias Ho uinemanudwnnileyyn Heteroscedasticity
WAEN F* < F{(n-c-2K)/2,(n-c-2K)/2,0L} medwwﬂﬂmmmﬂﬁmﬁ Ho wunaimanudnldifiatloymn
Heteroscedasticity

wuusananld As
InC=oy+alnN+B;InLa+B,InMed + B3InSm+ ,InPC+ 5D + p

Taan a1
INC = FuyunIsNaaTedlsaneILIaLeaY
NN = [uaugunldusnig
o a s A
Inla = RwheuLazA1d9lIzalaae

In Med= $1A1ATEINLRAE

InSm = AfuuiagIneAansnIswELRAe
INPC = sasuuildlunisineiede (Anldass Aaisisngllng Andae)
D = wlsuemdndszAuganin Caenivun 0 = neudiulaunavaniseiugunin w.A. 2541

—W.A. 2544 LLay 1 = mﬁ"qﬁu‘lﬂmwz‘q”ﬂﬂizﬁummw W.A. 2545 — 1laq1in)
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6. NAMSANE
6.1 HAMSILASIZUNWNADA LUMsANEIMSIAMSsszusnsauun
6.1.1 n13m3aaaauileyun Multicollinearity

BN519 1 naningaagavilioyui Multicollinearity Tagld Correlation lunismaaay

Correlation InC In N InLa In Med In Sm In PC D

InC 1.0000

In N 0.7562 1.0000

InLa -0.7539 -0.7973 1.0000

In Med 0.5836 0.3514 -0.4289 1.0000

In Sm 0.7468 0.7501 -0.7397 0.7312 1.0000

In PC 0.5730 0.5751 -0.7628 0.4710 0.6430 1.0000

D 0.6723 0.6774 -0.6499 0.5105 0.5881 0.5905 1.0000

ANA99 1 wanaagauiloyun Multicollinearity Tneigainan Correlation Wudn wunanaesilldiia
A

1Ty Multicollinearity t szauiad1ATuNAINGT 0.8 fatiu aglusiasudlatioym Multicollinearity WazmIaadaLl

1leyun Heteroskedasticity sialil

6.1.2 NN9nTaaauiln1 Heteroskedasticity

A15149 2 WannIRIadauilny Heteroskedasticity paeaansaaalasf (White’ Heteroskedasticity Test)

F-statistic 0.554530 Prob. F(6,14) 0.7591
Obs*R-squared 4.032436 Prob. Chi-Square(6) 0.6723
Scaled explained SS 1.106947 Prob. Chi-Square(6) 0.9812

RINAN9N 2 Han9agIaaaLlnymn Heteroskedasticity Tuuuuanass naanlunnsraiusildann
niamaaeutioynlaeiaaes White Iasganen Prob. Chi-Square 294 Obs*R-squared AzWu41 wunaanaiily
1Aty Heteroskedasticity tWs1zA1 Prob. Chi-Square winriu 0.6723 TaflArunnndn 0.1 sl aslddaaudle

iloynn Heteroskedasticity luluuaNaas
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asl o o £

6.1.3 NallszanuAnduls@nadnedanndiaastinaiign (OLS)

a

M1519 3 HANTTUTZHNANRANLTZANTIRILULANABIN1IANITUTZUS AR DU A

Variable Coefficient Std. Error t-Statistic Prob.
1.112318 0.080432 13.82937 0.0000***
0.524118 0.108999 4.808449 0.0003***
0.831087 0.136619 6.083223 0.0000***
0.065638 0.070342 0.933117 0.3666
-0.001541 0.055749 -0.027635 0.9783
-0.037729 0.013315 -2.833489 0.0133**

C -3.025345 0.926860 -3.264080 0.0057***

R-squared = 0.997434, Adjusted R-squared = 0.996334,
Durbin-Watson stat = 2.036446, F-statistic = 906.9416, Prob(F-statistic) = 0.000000

uRNBwE): ¥, reanfunssAutadnAty 0.01, 0.05 uwaz 0.10 AMNAIAL

NANIN 3 mmmmgmﬂummﬂé’ﬁqﬁ
InC = —3.025 + 1.112InN + 0.524InLa + 0.831InMed + 0.065InSm — 0.001InPC — 0.037D
(-3.264)*** (13.829)*** (4.808)***  (6.083)*** (0.933) (-0.027) (-2.833)**
R? = 0.9974 F=9069416 D.W.=2.0364

o o

wnneie AlWINLAL Aie AN t-Statistic TnaRtad1Atynieatia t sduATeiuieaay 99 95 uay 90

o

(LNUAE ¥ AT * AINANAL)

Aduilsc@nsnisdindulalmany vide R winiu 0.9974 wag AlAUFuAILAY (Adjusted R-squared)

1 o o v

Winiu 0.9963 W& liiingn U3NutananaalsaneuNanuanls @9hne a1uudNn 1915017 SuUhauLaL

L]

' '
= v =

Ardlszanafy sAnAIENRRY TANBLTaRIneAaninsLEiafE T AEu L ld lunsinweay

C e ax A - o . - o
wlaunemdnilsziuganin danananainnaneduanindasunaseessuyunisuanaesisameiuiaage
1igetie 99.63% visaferar 99.63 Bnferax 0.37 wdnsnaansauwdsau o Nlaldlddnnluannis

A" Durbin-Watson stat 11U 2.0364 Feagiszndng 1.5 - 2.5 feaziiluAaaniuladnen
ANAALAAeULTuRasTsaniy Aetl wuudnasstazlidszauiloym Autocorrelation

dl v a Y o d’/
Anann1snlaaNsnasunelanail

AuilsrAnaaasdaudanBunnnanaanaslsamenunaingald Gimae anuougunlduinismes
Taanenuna windu 1.112 tu s2AUANLTaITY 99% WaAYIN WHALFNNUNINRANANAR T8 I8aNeNLNG
do d¥a o g a4 o S Xy . axy - o
feluniiheduaugunldiinisedlssmenung Wnauiesas 1 axinlisiununinantedlsamenunaiads
WinTuFasas 1.112 wanaliiiud) NINRANANARIETINENLNAANIAANTZENINTAI L AUAUIINIRANALAT

Tugag 21 Tfrunn laifinsdszudasienun Wesain o > 1 Tnadsunuiinam
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AuilszAnsresdaulsiupenutarA1dNtsvanady winiu 0.524 i sTAUANNLTENY 99% WARIIN
4 o a v R R oy - d4d Xy
WaRuheunarAdszanang inauiesay 1 avinlisuunsuanteslsmeunamas nauieaay
4 o a v o y oy - o
0.524 uazilaRuineukazAaNlszaiady anasdaaay 1 azinlisiununisnanzesisaneiunaiade
anaFaLay 0.524
Auisz@nsresdauilsnaidianieds Windu 0.831 4 92AUAINIETRNW 99% WAAIIN LHBIIANAIEN
dd Xy o oy - dd Xy o . o
Wwae WNTuietay 1 avinlifuunsuantedlsaneILamag iNauienay 0.831 uariasAIALRAE
1% ° vy a a; ¥
anasFeeay 1 azinliFiununisnanzesisaneunaieay anasienas 0.831
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7. agUnamsAnm
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iatlsransnanisdnnisseudnsiatuin (Economics of Scale) 184N1SANHUUAASANAINNE ANE LRI

dl dl a o v Y a 1 o k23 Y a dl ¥ o v @
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Abstract

Based on analysis of the conservation of resources theory, social learning theory and social
exchange theory, this study constructs a theoretical model of the relationship among servant leadership,
customer orientation and work engagement. After the survey on 284 service employees the results show that
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1. Study Background

In the increasingly competitive market environment of service industry, how to improve the service
performance of service employees has become the key to the success of service enterprises (Bowen &
David, 2016). Studies show that highly engaged service employees can significantly improve service
performance of enterprises (Salanova, Agut, Peird & José Maria, 2005), enabling the promotion of service
employee’s We to become a key concern of service enterprise managers.

The conservation of resources theory shows that employees is struggling to be continuously highly
engaged in their career, which requires constant input of resources, for which leadership support serves as
an important element of organizational resources (Hobfoll, 1989). Servant leadership always focus on their
subordinates, providing support and help for their work and development to meet their needs, thus driving
their subordinates to continue to engage in their work (Liden, Wayne, Liao & Meuser, 2014). It is found by
reviewing the existing studies that servant leadership could directly enhance employee’s work engagement,
and promotes employee’s work engagement through a series of mediating mechanisms (Liu, Yang, Tang,
Mai & Li, 2018;Bao, Li & Zhao,2018). However, the mediating mechanisms’ relation to servant leadership and
employee’s work engagement require further expansion. Most of the existing mediating variables are
employees’ perception of themselves, organizations and society, such as psychological needs,
psychological empowerment, organizational identification, public service motivation, pro-social motivation
and so on. Few researchers have introduced variables closely related to the nature of service employees’
work as mediators of servant leadership and work engagement.

Liao and Subramony (2008) stated that service employees’ cognitive attitudes towards customers
has more directly impact on their service performance. Customer-oriented service employees actively realize
and achieve customers’ requirements and expectations about products and services (Kelley, 1992; Susskind,
Kacmar Borchgrevink, 2003; Liao & Subramony, 2008). Servant leadership lay emphasis on ‘service priority’
and take meeting the needs of subordinates as their own responsibility. According to social learning theory,
subordinates will internalize such attitude and behavior of servant leadership and adopt similar attitude and
behavior towards customers (Greenleaf, 1997; Liden, Wayne, Zhao & Henderson, 2008). Furthermore, the
conservation of resources theory holds that customer orientation can also function as an important resource
element from employees themselves, and can promote employee’s work engagement (Hobfoll, 1989).
Therefore, will servant leadership further affect employee’s work engagement by influencing employee’s
customer orientation?

In this regard, considering conservation of resources theory, social learning theory and social
exchange theory, this study introduces customer orientation, a variable closely related to the nature of service
employees’ work, as a mediator in servant leadership and employee’s work engagement, attempting to
further expand the mediating mechanism of servant leadership influencing employee’s work engagement,

and provide theoretical reference for service practice management.
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2. Study Objectives

2.1 Assessing whether servant leadership impact on employee’s work engagement and customer
orientation under Chinese service context, and whether employee’s customer orientation effectively impact on
employee’s work engagement.

2.2 Assessing whether employee’s customer orientation can be regarded as a mediator between

servant leadership and employee’s work engagement in Chinese service context.

3. Literature Review and Theoretical Hypothesis
3.1 Servant Leadership

The conception of servant leadership is proposed by Greenleaf (1970), who believed that
servant leadership should first be a service provider, taking serving others and satisfying their followers as the
first priority (Greenleaf, 1970). Later scholars further elaborated the concept of servant leadership based on
Greenleaf. Among them, the definition of Ehrhart won extensive recognition. He defines servant leadership as
a follower-centered leadership, which pays close attention to the development and progress of subordinates
and has high moral quality and strong sense of responsibility (Ehrhart, 2004).

It is believed that servant leadership positively influences employees’ attitudes and behaviors.
In terms of employees’ attitudes, Servant leadership can improve employee’s job satisfaction (McCann,
Graves & Cox, 2014), organizational commitment (Wang, 2010), Work engagement (Jorge & van, 2014) and
customer orientation (Maden, Gztas & Topszumer, 2014), and weaken employee’s turnover intention
(Jaramillo, Grisaffe, Chonko & Roberts, 2009). In terms of employees’ behaviors, servant leadership has been
proved to significantly improve employee’s positive voice behavior (Zhu & Wang, 2015), creativity (Yoshida,
Sendjaya, Hirst & Cooper, 2014), organizational citizenship behavior (Kwak & Kim, 2015), and reduce
aggression in workplace (Hepworth & Towler, 2004).

3.2 Customer Orientation

The concept of customer orientation was first proposed by Levitt (1960) (Strong & Harris,
2004). In the past few decades, customer orientation has been perceived as a significant conception in
marketing and has been extensively researched by scholars, but the academic circles have not reached
unified views on the concept of customer orientation. Kelley (1992) regards customer orientation as an
attitude variable and defines it as the degree to which service providers attach importance to customer’s
service needs and the extent to which service providers eager to devote time and energy to meet customer
needs.

By reviewing the literature, it is found that leadership styles (Xu & Wang, 2016), organizational
environment (Coelho, Augusto, Coelho & Sa, 2010), leadership support and colleague support (Liaw, Chi &
Chuang, 2010;) in the organizational level significantly impact on customer orientation. Customer orientation
can also significantly influence employees ‘attitudes, emotions, and behaviors, for instance, job satisfaction
(Gil, Berengue, Cervera & Moliner,2005), organizational commitment (Kim, Leong & Lee, 2005),

organizational citizenship behavior (Tian,2017), and creativity(Qian & Jiang,2017).
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3.3 Work Engagement
Kahn (1990) made the debut of work engagement. He believed that work engagement refers
to members of an organization controlling themselves and combining themselves with job roles. Schaufeli &
Bakker (2003) argued that work engagement was an active and perfect working state covering the three
dimensions of vitality, dedication and focus.
The job demands-resources model proposed by Demerouti, Bakker, Nachreiner & Schaufeli
(2001) shows that job resources at work (Bakker, Demerouti & Lieke, 2012), organizational support (Schaufeli
& Bakker, 2004), team-member exchange (Bakker,Demerouti & Lieke,2012), organizational justice (Park,Song
& Lim, 2016) and other factors have a positive influence on work engagement. Customer orientation could be
used as a significant resource supplement from individuals (Zablah, Franke, Brown & Bartholomew, 2012),
which can also have a effective effect on work engagement.
3.4 Servant leadership and Employee’s Work Engagement
This study holds that servant leadership can improve subordinates ‘work engagement for the
following reasons:

(1) According to the social exchange theory, in order to maintain and develop
interpersonal relationships, the communicating party must correspondingly reciprocate other party (Liden,
Wayne, Liao & Meuser, 2014). servant leadership take the development of subordinates as their own
responsibility and give priority to the interests and needs of subordinates. Therefore, in return, employees
would be more engaged in their working hours.

(2) According to the social learning theory, leaders have strong power, great status and
high reputation in organizations, and they are often learned from and imitated by subordinates (Bandura,
1978). servant leadership takes serving and helping subordinates as its own duty, sets up a model of actively
serving and helping others, subordinates will learn and imitate, and then more willing to actively engage in
work.

(3) The conservation of resources theory shows that it is very difficult for employees to
maintain a sustained high engagement in their work, which requires constant input of resources, for which
leadership support functions as an important organizational resource supplement (Hobfoll, 1989). Servant
leadership always focus on their subordinates, providing support and help for their work and development to
meet their needs, thus driving their subordinates to continue to engage in their work (Liden, Wayne, Liao &
Meuser, 2014). In addition, studies have shown that servant leadership can significantly increases employee’s
work engagement (Jorge & Dierendonck, 2014; Dong,Gao & Ma, 2018; Liu, Yang, Tang, Mai & Li, 2018).

Therefore, the following hypothesis is proposed:

H1: Servant leadership has a positive impact on employee’s work engagement.
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3.5 The Mediating Role of Employee’s Customer Orientation

This study argues that servant leadership can further drive employee’s work engagement by
promoting employee’s Customer orientation.

Customer orientation is an individual attitude of actively recognizing and reaching customers
‘needs and expectations on goods and services (Susskind, Kacmar & Borchgrevink, 2003; Liao & Subramo-
ny, 2008). Servant leadership emphasizes on serving others and takes the satisfaction of subordinates ‘needs
and aspirations as the priority (Greenleaf, 1970). Besides, servant leaders are committed to develop their
subordinates and equip them with such service attitudes and capabilities (Greenleaf, 1977). Such personal
practices will provide employees through examples. According to social learning theory, subordinates will
imitate the leadership’s service attitude and behavior and show it in their work. Moreover, empirical studies
have shown that servant leadership can positively influences employee’s customer orientation (Maden,
Goztas & Topsumer, 2014; Xu & Wang , 2016). Therefore, this study believes that Servant leadership pro-
motes the formation and development of employee’s customer-oriented attitudes.

Therefore, the following hypothesis is proposed:
H2: Servant leadership positively affects employee’s customer orientation.

The conservation of resources theory shows that one of the basic motivations of individuals is
to acquire, protect and cultivate their own resources (Hobfoll, 1989). Sustained work engagement consumes
a lot of resources of employees, and customer orientation can serve as an important resource supplement
from individuals (Zablah, Franke, Brown & Bartholomew, 2012). Specifically, customer orientation improves
customer satisfaction and loyalty (Kim & Ok, 2010), promotes employee’s job satisfaction and organizational
commitment (Donavan, Brown & Mowen, 2004), supplements the resources consumed by employees in
continuous engagement, and thus improves employee’s work engagement. Furthermore, (Yoo & Arnold,
2014) empirical analysis of data from Korean insurance companies and financial companies based on the
conservation of resources theory shows that customer orientation can positively affect employee’s work
engagement.

Hence, the following hypotheses are raised in combination with the above analysis:
H3: Employee’s customer orientation has positive affect on employee’s work engagement.
H4: Employee’s customer orientation plays a mediation role between servant leadership

and employee’s work engagement.

Fig. 1 Theoretical model of the relationship among servant leadership, employee’s customer orientation and

employee’s work engagement

v

Servant leadership Customer orientation work engagement
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4. Methodology
4.1 Samples and Data Collection

With its samples taken from employees in the service industry, this study is mainly aimed at
those who frequently contact with the service objects, such as fitness coaches, training teachers, salesmen,
receptionists, waiters, and tour guides, etc. Before the formal issuance of questionnaires, the personnel who
issued the questionnaires were firstly trained in the research procedure. The questionnaire was firstly put in
the sealed envelope by the research team members, and handed to the investigator after the service
employees completed the questionnaire and sealed the envelope, thus ensuring that the information of the
questionnaire was not directly exposed to the staff of the research team during the whole research process.
Survey were collected from enterprise which are mainly located in Changsha, Zhuzhou and Xiangtan, Hunan
Province, China.

With the help of HR managers in the enterprises surveyed, 350 questionnaires were sent out
to employees in the service industry, and 312 questionnaires were recovered, with a recovery rate of 89.1%.
28 invalid questionnaires were excluded and 284 valid questionnaires were obtained, thus the validity rate of
the questionnaires was 91.0%. Employee samples feature basically the same proportion of male (59.9%) and
female (40.1%) in gender, a majority of young people in age, as evidenced by a proportion of people under
20 years old, between 21-30 years old and between 31-40 years old of 31.7%, 40.5% and 23.2%,
respectively. Besides, the samples are also characterized by relatively high education level, among which
those with high school education or above accounted for 79.9%, and those have worked for 1-5 years
accounted for 85.9%.

4.2 Variable Selection and Measurement

The contents and expressions of the items in questionnaire for this study are faithful to the
original scale version to the greatest extent. For the purpose of minimizing the subjective bias of researchers
and improving the accuracy of the scale translation, the original scale was obtained by downloading in open
literature or contacting the author, and the original Chinese expressions were maintained maximally for
Chinese scales, while the English scales were ‘re-translated between Chinese-English’ at least twice by
several expert members of the research team (Brislin, 1980).

All the scales in this study were measured by Likert's 7-point scale, and the scale developed
by Ehrhart (2004) was selected for the measurement of servant leadership, which features 7 dimensions and
14 measurement items. The scale compiled by Susskind, Kacmar and Borchgrevink (2003) with five items
was adopted for the measurement of customer orientation. To measure work engagement, the Chinese
version of UWES (Utrecht Work Engagement Scale) revised by Chinese scholars Zhang and Gan (2005)
based on Chinese cultural background was adopted, which consists of 17 items, including 6 items on focus,

5 items on dedication and 6 items on vitality.
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5. Data Analysis and Hypothesis Testing
5.1 Common Method Bias Test
The common method bias were tested by Harman single factor method, and SPSS23.0 was
applied for principal component analysis of all the questionnaire items (Zhou & long, 2004). The first principal
component was 38.591%, which did not explain most variables, indicating that this study is free from serious
common method bias.
5.2 Reliability and Validity Test
5.2.1 Reliability
The The Cronbach’ QL coefficients of each scale were calculated by SPSS23.0.
The coefficients of The Cronbach’ Ol for servant leadership, customer orientation and work engagement were
0.931,0.851 and 0.922, respectively, all of which were greater than 0.7, indicating that each scale has high
reliability(Hair, Black,Babin & Anderson, 2011).
5.2.2 Convergent Validity Test
AMOQOSS 23.0 was used for confirmatory factor analysis. The servant leadership item
loads ranged from 0.74 to 0.86, which were all greater than 0.55. The average variance extracted (AVE) was
calculated to be AVE 0.625 according to factor loading, which was greater than 0.5, indicating that servant
leadership had relatively good convergent validity(Fornell & Larcker,1981). The customer orientation item
loads fell within the scope of 0.63-0.90, all of which were greater than 0.55, and the AVE value was 0.537,
greater than 0.5, showing that customer orientation had relatively good convergent validity (Fornell &
Larcker,1981). The work engagement item loads ranged from 0.59 to 0.88, which were all greater than 0.55,
and the AVE value was 0.623, greater than 0.5, demonstrating that work engagement had relatively good
convergent validity (Fornell & Larcker,1981).
5.2.3 Discriminant Validity
AVE values were compared with the square of correlation coefficients between
variables. As shown in Table. 1, taking servant leadership as an example, the AVE value is 0.625, which is
much larger than the squared value of the correlation coefficient between servant leadership and other
variables, suggesting that servant leadership has better discriminant validity. Similarly, it is found that both

customer orientation and work engagement have good discriminant validity.

Table. 1 Comparison of AVE Value and Square of Correlation Coefficients between Variables

Variable Servant Leadership Customer Orientation Work Engagement
Servant Leadership 0.625
Customer Orientation 0.092 0.537
Work Engagement 0.307 0.241 0.623

Notes: The diagonal is the average variance extracted (AVE) of variables, and the values below the diagonal are the square of

correlation coefficients between variables.
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5.3 Hypothesis Testing
5.3.1 Correlation Analysis of Variables
The mean and standard deviation of servant leadership, customer orientation and work
engagement, and their correlation are shown in Table. 2. The correlation between variables is significant and

falls within the scope of 0.304-0.554, demonstrating pairwise correlation among variables.

Table. 2 Correlation Analysis of Variables

Variables and indicators Servant Leadership ~ Customer Orientation Work Engagement
Servant Leadership 1.000
Customer Orientation 0.304 ** 1.000
Work Engagement 0.554 ** 0.491 ** 1.000

Notes: * means significant at 0.5 level; **" means significant at 0.01 level. “**" means significant at 0.001 level.

5.3.2 Servant Leadership and Employee’s Work Engagement
Due to large number of items on servant leadership and the small sample size, this
study is prone to large parameter estimation bias. Thus, the balance method of factor method is adopted for
the parceling of work engagement (Wu & Wen, 2011). In this study, Amoss 23.0 was used to test the
hypothesis of the study model. The standardized path of structural model equation of servant leadership and

employee’s work engagement is shown in Fig. 2.

Fig. 2 Structural Equation Model of servant leadership and Employee’s work engagement

X2=4O.949(p=.000);df=13;X2/df:3.150;RMSEA =0.087;CFl = 0.976;
GFI=0.962;AGFI = 0.917;NFI = 0.965; IFI = 0.976;TLI = 0.961

As shown in Fig. 2, X2/df=3.150, RMSEA = 0.087, CFl = 0.976, GFl = 0.962, AGFI = 0.917,
NFI = 0.965, IFI = 0.976, TLI = 0.961, all of which reach or exceed the fitting index acceptable to the model.

The hypothetical path of the structural equation model is shown in Table. 3. The path
coefficient of servant leadership to work engagement is 0.593, and the P value is less than 0.001, which
indicates that servant leadership has a significant impact on work engagement, thus the hypothesis H1 is

tenable.
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Table. 3 Path Coefficient of Servant Leadership to Work Engagement

Path Unstandardized coefficient S.E. C.R. p

work engagement< - - - servant leadership 0.593 0.065 9.149 i

Notes: " means significant at 0.5 level; ** means significant at 0.01 level. “**" means significant at 0.001 level

5.3.3 The Mediating Role of Employee’s customer orientation
In this paper, Bootstrap method is applied to test the mediating effect. The sample size

is 1000, the confidence interval is 95%, and the structural equation model is constructed with AMOS 23.0.
According to the suggestions of Wen (2014) on the test of mediating effect, the specific steps are as follows:
(1) Firstly, test whether the effect of independent variates on dependent variates is significant, if the
confidence interval does not contain 0, the total effect is significant; (2) test whether the indirect effect of
independent variates on dependent variates is significant. If the confidence interval does not contain 0, the
indirect effect is significant, and the mediating effect exists; (3) test the direct effect of independent variates
on dependent variates. If the confidence interval of direct effect does not contain 0, it is partial mediation; if

the confidence interval contains 0, it is complete mediation.

Fig. 3 Structural Equation Model of Customer Orientation Mediation

o

25

@i/

X=102.639(p=000)df=01;X/df=2503; AMSEA=0.075,CFI=0963;

GFI=0.939;AGF1=0.901; NFI=0.941; [FI=0.963; TLI=0.951; TLI = 0.958

As shown in Fig. 3,X2/df=2.503, RMSEA=0.073, CFI=0.963, GFI=0.939, AGFI=0.901, NFI=0.941,
IF1=0.963,TLI=0.951, TLI = 0.958, all of which reach or exceed the fitting index acceptable to the model.
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Table. 4 shows that the path coefficient of servant leadership to customer orientation is 0.334 and
P-value is significant, indicating that servant leadership has a significant positive impact on customer
orientation, thus the hypothesis H2 is tenable; the path coefficient of customer orientation to work engagement
is 0.470, P value is significant, indicating that customer orientation has a significant positive impact on work

engagement, thus the hypothesis H3 is tenable.

Table. 4 Path Coefficient of Customer Orientation Mediation Model

Path Unstandardized coefficient S.E. C.R. P
customer orientation <---servant leadership 0.334 0.056 6.018
work engagement<---customer orientation 0.470 0.077 6.094
work engagement --- servant leadership 0.428 0.060 7.109 e

Notes: * means significant at 0.5 level; ** means significant at 0.01 level. “** means significant at 0.001 level.

Table. 5 shows that the total effect value of servant leadership on employee’s work
engagement is 0.585, P-value is significant, and confidence interval does not contain 0, which shows that the
model is meaningful. The indirect effect value is 0.157, P-value is significant, and the confidence interval does
not contain 0, which shows that employee’s customer orientation plays a mediating role between servant
leadership and employee’s work engagement, thus the hypothesis H4 is tenable. The direct effect value of
servant leadership on employee’s work engagement is 0.428, P value is significant, and the confidence
interval does not contain 0, indicating that employee’s customer orientation plays a partial mediation role

between servant leadership and employee’s work engagement.

Table. 5 Testing of the Mediating Effect of Customer Orientation

95% confidence interval

Effect Non-standardized effect value P
lower limit upper limit
Total Effect 0.585 0.459 0.740 0.001**
Indirect Effect 0.157 0.089 0.251 0.001**
Direct Effect 0.428 0.310 0.566 0.001**

Notes: " means significant at 0.5 level; **" means significant at 0.01 level. “**" means significant at 0.001 level.

6. Study Results and Discussion

6.1 The positive influences of Servant Leadership on Employee’s Work Engagement is verified,
which is consistent with the previous study results of some scholars (Jorge & Dierendonck, 2014; Dong, Gao
& Ma, 2018; Liu, Yang, Tangu, Ma & Li, 2018). However, previous studies are basically based on one or two
theories of social learning, social exchange and conservation of resources, while this study integrates these

three theories to explain the influences of servant leadership on employee’s work engagement.
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6.2 The relation of servant leadership and employee’s customer orientation is constructed on the
basis of the social learning theory, and the theoretical hypotheses are supported by data, which is consistent
with the conclusions of previous studies (Maden, Goztas & Topsumer, 2014; Xu & Wang, 2016). Considering
the conservation of resources theory, the relationship between customer orientation and work engagement is
constructed, and the theoretical hypothesis is supported by data. The study conclusion validates the study of
Yoo & Arnold (2014). However, previous studies made by scholars focused on the pairwise relationship
among these three variables, while this study, based on social learning theory, social exchange theory and
conservation of resources theory, proves the relationship of servant leadership on work engagement

mediated by customer orientation.

7. Conclusions
7.1 Basic Study Conclusions

According to conservation of resources theory, social learning theory and social exchange
theory, and taking service employees as the survey subjects, this paper proposes and verifies the mediating
mechanism of servant leadership’s influence on employee’s work engagement from the perspective of
customer orientation. The results show that servant leadership positively affects employee’s work
engagement and customer orientation, employee’s customer orientation positively affects employee’s work
engagement, and that employee’s customer orientation plays a partial mediation role between servant
leadership and employee’s work engagement.

7.2 Theoretical Contribution

Firstly, this paper integrates the theories of social learning, social exchange and conservation
of resources to explain the impact of servant leadership on work engagement, enabling the prediction and
interpretation of servant leadership on work engagement to be more abundant and perfect. Secondly, this
paper further expands the mediating mechanism of servant leadership on work engagement and proposes
and validates the mediating role of customer orientation.

7.3 Managerial Implication

7.3.1 The study results show that servant leadership directly and significantly affects
employee’s work engagement, indicating that enterprises should change the traditional authoritative
leadership style and implement the employee-centered servant leadership style. On the one hand, it is
necessary to recruit and select managers with service traits; on the other hand, it is necessary to create an
employee-centered service atmosphere within the enterprise.

7.3.2 The conclusion shows that servant leadership promotes employee’s work engagement
as mediated by customer orientation, which enlightens service enterprises to recruit extroverted, active and
helpful employees with customer-oriented personality traits, and to implement customer-oriented ideas in staff
training, empowerment and incentive system in order to improve the responsiveness and sensitivity to
customers; besides, managers should take the lead to follow the employee-centered and customer-oriented

principle, and create a good service atmosphere within the enterprise, thus cultivating and developing
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employee’s customer orientation consciousness and ability in such a good atmosphere.
7.4 Limitations and Prospects

7.4.1  The study samples are mainly taken from service enterprises in Changsha, Zhuzhou
and Xiangtan, Hunan Province, China. Whether the study conclusions are applicable to other industries and
other areas requires further testing and confirmation. In the future, the sample range should be expanded to
further enhance the universality of the conclusions of this study.

7.4.2 Despite the fact that many measures have been taken to control the common method
bias, some limitations are still inevitable. In the future, more measures should be adopted to control the
common method bias, such as assessing employee’s customer orientation and work engagement by supervi-
Sors.

7.4.3 The mediating mechanism of servant leadership on service employee’s work engage-
ment is only discussed, with the function mechanism of situational factors neglected. Future attention should
be paid to the influence mechanism of servant leadership on the work engagement of front-line service

employees under the influence of different emotional factors.
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Abstract

The objective of this research was to test Effects of Quality Cost Management on Competitive
Advantage of Electrical and Electronics Businesses in Thailand. The data were collected from 173 executives
of electrical and electronics businesses in Thailand. The statistics used for data analysis were multiple
correlation analysis, simple regression analysis, and multiple regression analysis. The result of the research
had shown that the cost management in the aspect prevention cost, appraisal cost and failure cost had
positive relationships with and effect on the competitive advantage as a whole and in the aspect of efficiency,
quality and customer responsiveness. Therefore, these research results could be applied in business’ policy
making, planning, control and operation, in order to gain an effective and efficient management cost of
quality. This enables reduction cost and organization could obviously develop the quality of products and
services in order to respond to best customers’ satisfactions which would lead to the organization’s stability

and sustainable growth.

Keyword : Quality Cost Management, Competitive Advantage,

Electrical and Electronics Businesses in Thailand
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2. L’ﬂﬂﬂq‘ill’ﬂﬁﬂqu’)qgﬂLﬂil’J‘llﬂ\‘lLL@$'&N3~!G\E'\”‘HQ\‘]\T\UQ@E
Tun93deluaieil annisdnenidelddssensldngwianiunisal (Contingency Theory)

WesiuayunIauwAnNRAEsNduNessyuarmanlaeANdNiutaassiautlssng o noedaniunienl

. PP sa o = 0 @ | Nadg  Saa ~ =
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TULAAANEARIMSUFMNITAUNUANMN wazANNlALLFauNIamsuTiedy

MSUFMTAUNUATUNIN
1. Ausiununistasriy (QPC)
2. AuFuNUNIITiiiu (QAC) > analatFauntamsuaediu
3. ANUFUNUAINRANAIA (QFC)

2.1 MIUTMITAUNUANNIN (Quality Cost Management) MHN8ITa NIZLABNIIAANIINAINID
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3. AEMeAUUmMSIE
3.1 MSTUIUMS UWARIEMSIARNNENAIDENY
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3) AUNNINBLAUBIAYINABINIUBINUBIGNAN AU 4 da TnaiasauAguiNeniu NsuARFWA
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3.3 AMNNUBILATAINAIA

fadalAvIN1IMegaUANNINENATY ANNITET LAY ANE WAL UNIETalAENNNIAIIAdaL

a
[ '

ANHINENATUTI LAY N9AsNTRETEnTgy NsasziAIa waduuniluseda (Discriminant
Power) Inaldmaila Item — total Correlation FIN1TLEUIHUYUALNIN HA1BIUIARILUN (1) BLTZUIN 0.455
- 0.769 uazAN L BaUNI9NSUEedy T9AIBIUIRRLUN (1) BETTUINN 0.482 - 0.862 TeAanARAIL

3 A o

antl hadad (2552: 90) IdiauedninnusintsimnsnnmsunasiuungesuugaL 0.40 Full
ﬁafhﬁ@mmﬂm:ﬁuﬁmnmemﬁﬁmmﬁﬂﬁummm’?lfa\aﬁfa TneldAndutls=@nauaan (Alpha Coefficient)
FNAB224A90ULNA (Cronbach) %qmﬁu’%miﬁunu@mmw fehdunlez@ntueani agsemdng 0.798 - 0.843
wazALIRELMaNsutsiul AndulsAniueavi agszidng 0.755 - 0.877 SeaanAdasil Hair wazA

(2006) TALa@uadnANANNITaNUTRALATRIHasadNA1 0.70 AUl Aeazdadnaansuls
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34 sdanldlumside
dsumaidelunseil 98 14N1931A1ZIN1TNANBLLLLINYAINAFEL NANTENLLD
natiwadiuuanniiseru i aunensudsiusesgsfariaddinfiuasdidnnseindludlssmalng
Fedeuduannsldnil
aun3TCA= B + B arc + B aac + Barc+e
do ToA wnu  eealdiBaumiensudedulaasn
QPC UN1  NITLEMITAUNUAMNIN AuAuunistiasiu
QAC WNU  NITLEWIAUNUATANIN ATUAUYUNITL TR

QFC WNY  NITLEMIAUNUATNIN AUAUNUAINTANATA

4. uaaWgAINMeIRauazanl s
A1579 1 NsAIziandniutaasnsLBmssiuuanin niuau i Faumensudeiulagson

apegsnaLasadldiniuasdidnnsatindludssmealng

fawils TCA QPC QAC QFC VIFs
4177 4.129 4127 4.148
S.D 0.634 0.690 0.734 0.766
CAT - 0.625* 0.627* 0.650*
QPC - 0.680* 0.653* 2.014
QAC - 0.771* 2.851
QFC - 2.671

o o

* efednAyneatansziu 0.01 wag * SludAruneafiansziy 0.05

ee

'
=<

AMNA9 1 WU FalisdassuAazsulmnNduTusiuTenanalfifiatloywn Multicollinearity

o =K o

Wiu §RdeAtiInImeaay Multicollinearity Tnelden VIFs Usangdn fn VIFs aaesiautlsdass nastsmnssiugu
ADANI HANGIILE 2.014 — 2.85 TeilAntiaendn 10 wanwdnsoutlsaaseiinnnduiusiuwe laiddadAry

o

(Black, 2006: 585)
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A5 2 NNIVARALANNANRUSIa9d N s AN onnasfuAN AL FaUnNanTuaNdulne s

aeegsnaLasadldiniuasdidnnsatindludssmealne

ANNlALFaun1tamsuaatiulne s

msu’%miﬁuvguqmmw (TCA) t p-value
Auilsz@nd AMNARIALARDY
annad mm‘g’m
ANAST (@) 1.325 0.223 5943 0.0001
AusUUNIstlasii (QPC) 0.270 0.071 3.828*  0.0001
AUAWYUNNTLITHY (QAC) 0.157 0.079 1.989"  0.048
ANUFUNUANEANANA (QFC) 0.262 0.073 3.581*  0.0001

F = 57.237 p>0.0001 Adj R® = 0.495

* fdednAynealanszsiu 0.01 waz = JdadrAyneadAanszsiu 0.05
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2) MELEMIFUNBANNIN FuFuUNLsTidn HannuduiusuasansenudauaniumanlinFay
pamaudeiulpssan idesanfununisdenfiudunssiounianmageuann iz Iinsina e
2938 MINITLIUNTHRARUAILATLENTT N1TATIRaa LA NN AL nagaunszaNITALHLIY
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Abstract

The purpose of this study is to (1) To develop the NodeMCU’s mushroom house control system that
be able to control by both automatic system and manual system (2) To generate the application (or related
online tool) that be able to adjust the suitable humidity and appropriate temperature for each growth stages of
mushroom in the mushroom house (3) To determine the perception of the NodeMCU'’s users by applying TAM
model. “Song Pee Nong” mushroom farm was chosen as a case study to implement the NodeMCU'’s system
in this study. After installed the NodeMCU’s mushroom house control system and developed the mobile
application for the users, the system was able to sustain the most appropriate temperature and humidity in
mushroom house by set up the system automatically or by control manually from the users via mobile
application. This study also applied technology acceptance model (TAM) to explain the famer’s intention to

use the NodeMCU'’s mushroom house control system in the future.

Keywords: Technology Acceptance Model, Internet of Things, Mushroom House, Smart Farm

1. Introduction
The term “the Internet of things” (loT) was first coined by Kevin Ashton of Procter & Gamble in

1999. It can be referred as everything is connected with the Internet which allows the Internet users to control
equipment and tools through the Internet (Ashton, 2009). According to Babin (2017), the loT allows objects to
be sensed or controlled remotely across existing network infrastructure, creating opportunities for more direct
integration of the physical world into computer-based systems, and resulting in improved efficiency, accuracy
and economic benefit in addition to reduced human intervention. When loT is augmented with sensors and
actuators, the technology becomes an instance of the more general class of cyber-physical systems, which
also encompasses technologies such as smart car, smart appliances, smart home, smart buildings, smart TV,

smart farming, intelligent transportation, smart city, and smart health as shown in Figure 1.
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Figure 1 Example of loT applications (Rouse et al., 2019)

Smart car
Smart city Wearables
\ V' loT
Smart health appl Icatlons Smart appliances
Smart farming Smart buildings
(=)
Smart TV Smart home

In farming businesses, the |oT contributes significantly towards innovating farming methods.
Farming challenges caused by population growth and climate change have made it one of the first industries
to utilize the 1oT. The integration of wireless sensors with agricultural mobile apps and cloud platforms helps
in collecting vital information pertaining to the environmental conditions — temperature, rainfall, humidity, wind
speed, pest infestation, soil humus content or nutrients, besides others — linked with a farmland, can be used
to improve and automate farming techniques, take informed decisions to improve quality and quantity, and
minimize risks and wastes (Rouse & Bernstein, 2019). Currently, people are willing to spend more money on
healthy products. Mushroom is one of the best options for healthy food. The benefits of mushroom
consumption are not only for food but also for medical reasons. Therefore, the consumption of mushroom are
increasing which is helping the national economic growth. In 2016, Thailand produced 120,000 tons of overall
mushroom to consume both domestically and internationally (Department of Agricultural Extension, Ministry of
Agriculture and Cooperatives, 2019). However, the loT contributions in farming businesses in Thailand,
especially in mushroom houses, were rarely utilized.

The mushroom houses in Thailand were increased steadily because various kinds of mushrooms
are suitable to grow up due to the weather conditions and environments. Moreover, most of the mushroom
houses in Thailand are made from re-usable materials that help the farmers to reduce the cost of mushroom
houses. However, during the growth stages of mushroom, farmers always face with the problems about
unappropriated humidity and unsuitable temperature which cause mushroom’s deceases and eventually

affect the productivity of the mushroom. As a result, due to the varies of weather conditions in Thailand
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nowadays, famers need to spend a lot of time to take care of their mushroom houses in order to reduce the
chance of mushroom deceases.

As a result, this research aims to fulfill this gap by developing the NodeMCU’s mushroom house
control system via the Internet in order to reduce the chance of mushroom deceases and reduce the farmers’
time spending on taking care of the mushroom. NodeMCU is the CPU to process the evaluated data system
that contains with the board ESP8266. Once connected NodeMCU with other tools and sensors via the
Internet, NodeMCU is acted as the monitor to adjust the weather and other related environments to the user’s
setting point. In this, NodeMCU could be perceived as the tool on loT. Consequently, the purpose of this
study was shown as follows:

1. To develop the NodeMCU’s mushroom house control system that be able to control by both
automatic system and manual system.

2. To generate the application (or related online tool) that be able to adjust the suitable humidity
and appropriate temperature for each growth stages of mushroom in the mushroom house.

3. To determine the perception of the NodeMCU'’s users by applying TAM model.

2. Theoretical Foundation and Literature Review
2.1 Smart Farming

According to Rouse and Bernstein (2019), Smart farming is a management concept empha-
sized on providing the agricultural industry with the infrastructure to leverage advanced technology such as
big data, the cloud and the internet of things (loT) in order to track, monitor, automate and analyze agricultur-
al operations. It is software-managed and sensor-monitored system which includes technology such as
sensors, telecommunications, advanced networking, GPS, satellites, data analytics tools for decision making
and predictions, and the suitable hardware and software for specialized applications that create the loT-
based solutions, robotics and automation. By making farming more connected and intelligent, smart farming
is able to reduce overall costs, improve the quality of product, increase the quantity of products, develop the
sustainability of agriculture and enhance the new experiences for the consumers. With these smart devices,
multiple processes can be activated at the same time. With these automated services, it will enhance product
quality and volume by better controlling production processes. In this, 10T technology creates better control
agricultural processes to reduce production risks and enhances the ability to foresee production results,

which leads to better cost management and waste reduction.
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2.2 NodeMCU

NodeMCU is the CPU to process the evaluated data system that contains with the board ESP8266.
It is smaller than Arduino but has larger capacity. The mainboard ESP8266 12E has 4MB RAM and 40 MHz
ARM which portable with WIFI system. NodeMCU was the key component in this research. Other specialized
tools were installed in this study included DTH22, 8 channel relay, DTH22 is the temperature and humidity
sensor which usually implements in food industries, warehouse, cold room, computer lab, operating lab, or
baking room. Relay is an electrically operated switch. Relays are used where it is necessary to control a
circuit by a separate low-power signal, or where several circuits must be controlled by one signal. 8 channel
relay module was implemented in this study because it is able to receive 10 A with 5V and contains of 8
displayed LED. Water pump and sprayer were also employed in this study. A water pump is used to control
the humidity and water in the mushroom house. Sprayer was connected to the water pump and hooked up on
the ceiling of the mushroom house to spray the water in the way as the smog at 20 — 30 micron. This sprayer
was able to reduce the temperature and increase the humidity of mushroom house. Table 1 illustrates all the

tools used in this study.

Table 1 Tools implemented in this study

Description

NodeMCU

DTH22

8 Channel Relay Module

Sprayer

¢ b
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Table 1 Tools implemented in this study (Continue)

Description Fisure

Water Pump

electric box with display monitor

NETPIE is the Apache web server program that provides the spaces for any Internet users. This
study developed script and program via NETPIE. By installing some materials in mushroom house and
applying all controlling systems in the electric box, the purposed framework for this research was developed
as presented in figure 2. The NodeMCU's control system was designed to monitor temperature and humidity
of the mushroom house 24 hours a day and transmitted all data to the developed program and mobile
application via NETPIE. The owner of mushroom farm is able to see all data by either computer or mobile
application on mobile phone. Once the temperature is too high or the humidity is too low, the owner of
mushroom farm is able to order water spraying via computer or mobile application without visiting mushroom

house in person.

Figure 2 The purposed NodeMCU’s mushroom house control system
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2.3 Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM) was first developed by Davis (1989). The main
purpose of the TAM is to explain computer-usage behaviors. This model would be well-suited for modelling
acceptance and usage of any product and service that involve computer technology (Bosnjak et al, 2006).
TAM assumes that technology adoption, intention to use and actual use are depended on perceived

usefulness and perceived ease of use of technology as shown in Figure 3.

Figure 3 Technology Acceptance Model (Davis el al., 1989)

Perceived
Usefulness
(0)]

Attitude Behavioral Actual
Exlgrnal Toward |—t Intentionto ——m={  System
Variables Using (A) Use (BD) Use
Perceived
Ease of Use
(E)

According to the model (Davis et al., 1989), it predicts user acceptance and intentions based
on the influence of two variables which are perceived usefulness and perceived ease of use. These two
variables determine behavior on attitude toward using and then behavioral intentions to use, which
behavioral intentions to use finally determines the actual system use. In addition, Davis et al. (1989) also
propose a direct relationship between perceived usefulness and behavioral intentions to use. Davis et al.
(1989) gave definition for two determinants as follows. “Perceived usefulness (U)” is referred as the degree to
which an individual believes that using a particular system will enhance his/her performance. “Perceived ease
of use (EOU)” is defined as the degree to which an individual believes that using a particular system will be
free from effort.

TAM has been utilized in various studies which include the adoption of instant messaging by Shih
and Fan (2013), mobile commerce by Zhou and Lu (2011), mobile shopping by Aldas-Manzano et al. (2009);
mobile ticketing by Mallat et al. (2009), digital multimedia broadcasting by Shin (2009), mobile TV by Jung et
al. (2009), 3G services by Kuo and Yen (2009), and mobile gaming by Ha et al. (2007). TAM is relevant to this
study because this study highly associates with new technology system as well as it involves with networking
technology. As a result, this model is able to help the researcher to understand the driven mechanism of
farmer’s behavior as well as facilitate the researcher on generating the effective mechanism system in
product and application designs in order to create a suitable NodeMCU prototype system for mushroom

farm.
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3. Research Methods

The purpose of the study was to develop a thorough understanding of what factors influence
mushroom farmers and what barriers hinder them from the applying smart farm technology such as NodeM-
CU. This study employed the qualitative method, using in-depth interviews to explore the mushroom farmer’s
behavior intention by applying TAM. According to Mariampolski (2001), the qualitative method allows the
researchers to generate rich data and have more flexibility to probe into areas of specific behavior that helps
to develop a comprehensive understanding of all the influences shaping that specific behavior. In this,
qualitative approach provides a necessary and complementary perspective on human behavior

3.1 Sample Selection

The study was conducted in Thailand and the participants were Thai mushroom famers who

have experienced on mushroom farming for more than a year. Moreover, participants in this study had to
allow the researchers to install all equipment and tools for NodeMCU’s mushroom house control system at
least 6 months in order to investigate farmer’s behaviors as well as develop this smart farm technology. After
contacting several mushroom farms in the North-east region of Thailand, “Song Pee Nong” mushroom farm
was chosen due to several reasons. Firstly, the owners of “Song Pee Nong” mushroom farm would like to test
the NodeMCU'’s on all four mushroom houses and allowed the researchers to collect data without restrictions.
Secondly, “Song Pee Nong” mushroom farm has started mushroom business since 2015. Thirdly, “Song Pee
Nong” mushroom farm meets all requirements for mushroom house. It has own spawn production line through
sterilization process, provides mushroom incubation room for spawn run, stocks and sells packages of
sprouting mushrooms, and collects fresh mushrooms from mushroom house. Lastly, “Song Pee Nong”
mushroom farm is located on Ban Tam-Yay, Na-Sri-Nuan sub-district, Kantarawichai district, Mahasarakham
which takes around twenty minutes from Mahasarakham University by car. This location was appropriate for
this research because the NodeMCU’s mushroom house control system was on the development prototype
phase. Therefore, the researchers needed to be ready for analyzing and solving any problematical issues
related to this smart farm technology on time in order to eliminate any unexpected consequences.

3.2 Data Collection Procedures

Semi-structured in-depth interviews with Thai mushroom farmers were used to gather the data; this
technique was patrticularly suitable to understanding the farmers’ intention behavior toward NodeMCU's
mushroom house control system. In-depth interviews allowed a more comprehensive insight into the farmers’
thoughts, feelings, and experiences. Additionally, the flexible nature of in-depth questioning enabled the
interviewer to return to a topic several times during an interview if needed. An interview guide was developed
to ensure that the interviews did not get lost in topics that were of no relevance to the study’s objectives. All
nine main questions were derived from Davis el al. (1989), Venkatesh & Bala (2008) and Behrend et al.
(2011). These questions motivated the interviewees to express their feelings, thoughts, and experiences
freely. The ordering of questions was flexible and was mainly dictated by the 4 interviewee’s responses. The

interviews were audio-taped and transcribed for analysis and interpretation.
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4. Results
4.1 Prior the installation of NodeMCU’s mushroom house control system

“Song Pee Nong” mushroom farm had two full-time workers and two part-time workers.
There were four mushroom houses and each mushroom house was able to produce around 10 kg of fresh
mushroom per day. There were around 4,000 mushroom bags on each mushroom house. The farmers always
collect fresh mushroom twice a day (in the morning at 6 am and in the afternoon at 4:30 pm). They sprayed
water on mushroom bags directly at least twice a day (generally, in the morning at 6:30 am and in the
afternoon at 5:00 pm). Each worker spent time on water spraying about 10-20 minutes per one mushroom
house and it took around 218 litters of water for each time. However, on some days, the weather is too hot
and makes the temperature of the mushroom house too high. The farmers needs to spray water at lunch time
around 10 minutes which used about 109 litters of water in order to reduce the temperature and increase the
humidity of mushroom house. The materials used for setting up the mushroom houses were mostly reused
and recycled material which include steel structure tubing, bamboo woven, shade cloth thatching and roof
vents. Each mushroom house costs about B10,000. The appropriate temperature inside the mushroom house
was around 20-25 degree Celsius with the humidity above 80%. The contamination of fresh mushroom in
“Song Pee Nong” mushroom farm included green mold and black mold which normally affected around 10

percent of the collected products.

4.2 After the installation of NodeMCU’s mushroom house control system
NodeMCU’s mushroom house control system was first introduced to “Song Pee Nong”

mushroom farm in September 2018 and explained in details on how to applied and utilized the system. After
“Song Pee Nong” mushroom farm agreed with all given conditions, NodeMCU was installed in early October
2018. The researchers had also developed the application to control NodeMCU via NETPIE. NodeMCU was
set automatically to do the water spaying for 5 minutes if the mushroom house’s temperature reached 30
degree Celsius or the humidity went lower than 70%. At the beginning, NodeMCU could only be controlled
manually with the control box due to the limitation of the internet networking from the local internet provider.
However, after solved the problem with internet networking, NodeMCU was able to be controlled via comput-
er or mobile application developed by the researchers as shown in the figure 4. Both controlled systems on
computer and mobile application were not only set to present all important data of the mushroom house 24
hours a day but also were able to control the water spraying by simply click on spraying button. “Song Pee
Nong” mushroom farm could set or change the time for water spraying by using this technology without
visiting farm in person.

For security and privacy issues, NodeMCU control system was set to require a password or finger
print (mobile application version) to log-in prior system access. It was also set to limit the number of users by
system administrators and automatically log-out after inactivated program for 10 minutes. In different levels of
users, the system limits some data access and some functions in order to secure the data and control

system.
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Figure 4 NodeMCU'’s control system on computer program version and mobile application

C =k s

Due to the set up at the beginning (if farm temperature reached 30 degree Celsius or the humidity
went lower than 70% — NodeMCU would order water spraying for 5 mins), the farmers said that their mush-
rooms were rotten because water sprayed frequently. Therefore, NodeMCU control system was reset to a
new set-up by automatically spraying water only 3 times a day (6:00-6:05 am, 12:00-12:05 pm and 18:00-
18:05 pm). In this, if the weather was too high during other times of the day, the NodeMCU'’s system was set
for the users to see the data about temperature and humidity in mushroom house and made the decision on
whether to turn on water or not by users via mobile application and computer program. The farmers was
easily able to control the temperature and humidity in mushroom farm under the best condition 24 hours a
day. As a result, the products of “Song Pee Nong” mushroom farm increased around 15% compare with the
amount of products produced prior install NodeMCU. Moreover, NodeMCU also helped “Song Pee Nong”
mushroom farm on decreasing the energy usage for the water pump as well as reducing the water usage
because the water spraying system. All farmers of “Song Pee Nong” mushroom farm agreed that they had
got more time to do other things because they did not need to spray the water in person. The application of
NodeMCU was easy to use and it was very useful for them on taking care of mushroom houses.

4.3 Results related with TAM

Since the core components of TAM consist of four constructs: Perceived Usefulness (PU),
Perceived Ease of Use (PEOU), and Behavioral Intention (BI) as shown in figure 3. At the beginning, only the
owner of “Song Pee Nong” mushroom farm believed that the NodeMCU’s mushroom house control system
would create a lot of benefits for her farm. The other farmers were still not sure about the results. Moreover,
due to the system required internet connection with mobile application, “Song Pee Nong” mushroom farm
needed to install internet broadband from Thai-internet provider as well as provided smart phones for the
workers in order to install and utilize the NodeMCU'’s application. The first version of NodeMCU’s mobile

application and computer program was set up the display as analogue gauge. So, it was hard to read the
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correct number of the temperature and humidity. As a result, the researchers needed to develop the second
version by adjusting all displays into digital gauge. In this, the farmers’ perceived ease of use (PEOU) of the
NodeMCU'’s application and asked the researchers to develop a better friendly reading version. After
adjusting the display, all users were able to read the gauge easily and took action immediately. After using
the NodeMCU for about one month, every workers agreed that this system was useful for them similarly as
shown in TAM’s perceived usefulness (PU) and they used the NodeMCU mobile application every day
because it was very efficient, effective and usefulness. Then, the researchers showed them the overall costs
of installing and developing the mobile application for the NodeMCU’s mushroom house control system and
asked them about the intention to use this system (behavior intention to use in TAM) if they needed to invest
by themselves. All of them would love to invest the NodeMCU’s mushroom house control system in every
mushroom farms that they had because they believed that this system is useful for them in many aspects and

it was very easy to use.

5. Conclusion and Limitations

In conclusion, this study had fulfilled the objectives on developing the NodeMCU’s mushroom
house control system for mushroom farm as well as developing both computer program and mobile
application to control the NodeMCU'’s system. The famers were able to set the program automatically or
control the system manually at their own wills. The NodeMCU'’s control system was able to eliminate the
problems about high temperature or low humidity in the mushroom house by adjust the suitable humidity and
appropriate temperature for each growth stages of mushroom in the mushroom house.

This study applied technology acceptance model (TAM) to explain the famer’s intention to use the
NodeMCU’s mushroom house control system in the future. The results confirmed that after the famers
perceived the usefulness (PU) of the NodeMCU'’s system (on saving time, water, energy, workers and other
expenses as well as increasing their final products by 15%) and PEOU of this system (receive all data and
control the system via mobile phone application), all of them agreed that the NodeMCU’s mushroom house
control system was helpful and would like to purchase the system in the future. In addition, the NodeMCU’s
system had made “Song Pee Nong” mushroom farm to become an example of smart mushroom farm in the
future and “Song Pee Nong” mushroom farm was broadcasted by Thai-TV national channel 7 as presented in

Figure 5.
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There were several limitations in this study. Firstly, due to the limited budget, this study was able to
test the NodeMCU’s mushroom house control system with only one farm. Including other mushroom farms in
future research could obtain more quality feedbacks and data to develop the NodeMCU'’s system. Secondly,
apply the NodeMCU'’s control system with other plants rather than mushroom could be a challenging result
for this technology on smart farm industry. In this, set up the NodeMCU’s system with fixed time automatically
for vegetables such as lettuce or cabbage might create a good results because the vegetables were not get
rotten easily by spraying water frequently. Lastly, install the NodeMCU’s control system in other countries
could produce the interesting results. Due to the different conditions on whether in different countries, it could

help to develop a better version of the NodeMCU'’s control system in the future.
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Abstract
The purpose of this study was to examine the Factors of procurement administration on
procurement administration efficiency of supply analyst in Mahasarakham University. This study used a
questionnaire of collecting data from 63 of supply analyst in Mahasarakham University. The statistics used
for data analysis are mean, standard deviation, multiple correlation analysis, and multiple regressions
analysis. The results of this study indicated that procurement administration in term of purchasing, inventory

control, maintenance, and disposal positively affects overall procurement administration efficiency.
Keywords: Procurement Administration, Procurement Administration Efficiency, Supply Analyst
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3.3 AMNNTBILATRINE
gadulinaaauANmaiuLAzANITIENATNTIaILULAR AN TngvinnnsnageURLIndTINIg

WA LUNUNINEFENUIAIATN ANt aduunidusiade (Discriminant Power) Tneldimaiia
(Item — total Correlation) FIN19ILEUITITUAER HAIBIWIAEILUN () BET21919 0.5050 — 0.7300 Lazilsz@nBnw
NNTLTUNTUNAD) HArg1unadnuLun () 87211914 0.5150 - 0.7310 TeganAdaei Nunnally (1978) lainaue
4AN1INAFDLANBIUIARNLUNHAININNN 0.4 TluANeaNsUls wWazinN1IMARALAIANNITEN WY
wuvgaunny IneldAndulsz@nauean (Alpha Coefficient) AMNABIBIATALLNA (Cronbach) TINITLIUITINU
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AXNN7 Procurement Administration Efficiency = ,80 + B1 Purchasing + ﬁ2 Inventory Control
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o d a o a
4. uAANEMSIRLazMIanlsana
A9 1 NTUATIEUANANAUTL LUV ANYBINTUTMN M UAAR T LU s 2 ANEAINNNILIMN T UN AR 2D

Un3TIN1IRAR LN AINEN AL A1 TATN

Aauwils PAE PUR INC MAI DIS VIFs
X 4.16 4.16 4.15 4.20 4.21
SD 0.37 0.45 0.51 0.43 0.37
PAE - 0.719* 0.734* 0.727* 0.664*
PUR - 0.626* 0.622 * 0.608* 2.225
INC - 0.627* 0.487* 1.956
MAI - 0.520* 1.986

DIS - 1.689

RINAN3IN 1 WUTN N19LEMSIUAAR Tl Az Ul A udNRus TS r AnEnnnistEunsanuian
TnaidAnanduiudszndng 0.664 - 0.734 Al Atynieadianaziu 0.05 TUAIALFBNT WU NITLFWNIUNAR
Tuusiazsuiiauduiusiu Geanafiaduilown Multicollinearity AwugR4e Awinn1smagas Multicollinearity

Tnaildpn VIF Usangdaen VIF agjszndng 1.689 - 2.225 LanadinsLinnsanuian luwsazfulaaudniugiu

£
o 1

ustldfedunalfinadioymnissandunsadionn Geaanndasiu Black (2006) lAlauadnen VIF fidAdeandn 10

uansdndauilsdasyldifatloyinissonidunsedonmg

A1919 2 n1sdAziinisaanaswuunyan tneldsaudsniadulss@nininnistiusauianlnasnaes

Un3rIn19an lunuANeNAENUA13ATN

UsEANENMWMIUTINTNUNER

- 5 Ineig9u (PAE)
MIUTUNTIUNER , , t p-value
Q s -~ =l
dulsz@ns  ANuARIALARDU

maeanaag mmg’m
AAsTl (a) 0.505 0.305 1.656 0.103
ANUNNIAANINESR (PRU) 0.164 0.082 2.006** 0.046
ANUNIALANKAR (INC) 0.230 0.068 3.369* 0.001
AUN3EeN1inge (MAI) 0.239 0.081 2.938* 0.005
A3 MEREe (DIS) 0.242 0.087 2.792* 0.007

F=41.132 p < 0.0001 Adj R*= 0.721
* §le

BdNATN9aD ANz 0.01 * TladAruneaiAansziu 0.05
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Abstract
The purpose of this research was to examine The Relationship between professional ethics and
work quality of supporting staff in Mahasarakham University. This study used a questionnaire of collecting
data from 300 of supporting staff in Mahasarakham University. The statistics used for data analysis are mean,
standard deviation, multiple correlation analysis, and multiple regressions analysis. The result of research
indicated that Professional Ethics in term of independence, accuracy, and honesty have a positively after

overall work quality.
Keywords: Professional Ethics, Work Quality, Supporting Staff
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Abstract

The purpose of this study was to verify the relationships between the new product development
capabilities and marketing success in beverage business in Thailand. This study applied questionnaire as a
tool to collect data from 248 marketing executives from beverage industry in Thailand. Data analysis tools
utilized in this study included (ANOVA and MANOVA), multiple correlation analysis, and multiple regression
analysis. The results represented that the new product development capabilities Innovation Product Planning
and Product Development had positive relationships with marketing success and had positive effects on
marketing success. Therefore, marketing executives of beverage business in Thailand should promote the
design and development of new products on modern design as well as promote the creation process.
Moreover, they should develop the original product to have a modern style according to the technology that
changes rapidly. They also need to support the creation of product strategy, price, location and marketing
promotion in order to attract the attentions of consumers to get the greatest satisfaction on marketing success

in future.
Keywords: New Product Development Capabilities, Marketing Success and Beverage Industry in Thailand.
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Abstract

The purpose of this study was to verify the relationships between online marketing strategy and
organizational success of tourism businesses in Thailand. A questionnaire was used for collecting data from
141 marketing executive of tourism businesses. The statistics used for data analyzing were mean, standard
deviation, multiple correlation analysis, and multiple regression analysis. The results showed that online
marketing strategy in the aspects of responses to market on time had a positive relationship with effect on
overall organizational success. Therefore, marketing executive of tourism businesses in Thailand should
focus on the importance of online marketing strategy, especially for the ability to learn a competitor. In order

to give the businesses a competitive advantage, which will result in the success of the organization.

Keywords : Online Marketing Strategy, Organizational Success, Tourism Businesses in Thailand
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nsdiReunisransnimnisinanuuaziianinan inislduinnssuuazinaliulagadelusidnungdaanisinnu
auinliiiaauienalanninnidie Guan Aiums, 2559: 6) Inailadandisonanudsaaasasinsauesiuiiade
5119 <7 Tweadng iy ulauneaesssdng nienathumng fusmsssduganiduinnmmuaiiivaneveeddns
F9n19dnANA1FaTa9aeANTAINNIndalHAN N9TANANIIANTRULLLARENN (Balanced Scorecard)
Tnawilseaniilu 4 Suldun AunnsiEu (Financial Perspective) #ugnén (Customer Perspective) A1N9zLaunIg
Aelu (Internal Process Perspective) LAz é’ﬁumiﬁﬁﬂu;ﬂmzﬂ’ﬁﬁwm (Learning and Growth Perspective)
(Wg W3UNS, 2548: 25) TINFIALANTANHLITULLLAAIN T NTBIRIFAINN90IN oA LS qaude Lavqneaw

& dl o o o o a 8 dl U v o o‘d‘ 1 & o v
19999AN 9Nt bUSULRuATRRIINIA TR WIR9ReANs IalTiaenrdasiunagninusazasfnsinly1d
Tnanannzdudmsdhanisnaingsnatiiien

a o

4 , , @ e d . Y o vave o A w
g9nauLNE (Tourism Businesses) Lﬂuﬁqm@wmqmmuLmumumiﬂummmsl,‘wuﬂwmmmvl,m

]

a o \ A - ] A A Ao % = o a a o
LmquQVLﬂTNV]?WEl']ﬂ?V]@QL‘V]il']ﬂﬁ‘@ LUAINANNEIATHANIUNFN °1 ‘V]ﬂq‘ﬂumshﬂ Iﬁﬂllﬂqqﬂﬂ’]u’]mwiquﬁ;ﬁ‘ﬂﬂﬂ’]ﬁ‘Q@]

a o

LENN9FUNSABNNN ADNUTIAN 13 wazIARMAT (YoulaA AaRseTmwn, 2555: 4) viatlganatniendiunum

]

'
a

wazpNd1Atysiadannlunng fuasegia dspnuazdmusssn naies A luszAuviesiuauisssiudsuma
Ao 4 a o d T o 4 a o -
(WArn Aarid3g, 2560: 60) Tegsiatniasiuwiiveaniu 2 Anwoue Ae gaiainieslulszmeuazgsia
dnigasdszme Wesannganssudisinaliaaulluazinislidesenlasinniinau Aadudouniian
a o o dl 1 % o/ o d‘ v ¥ K U Y 1 o Y o %’/ o
3 mindaasing o) azsesdiudaielidtnguidmuneldiewaramisoudeiulunainls dati dnnas
¥ o A a8 9 oA a £ o ¥ ¥ IS < o
pAIRAAzFRIaNNTntEneReRUuAvTaLIN I seaulallimssiugnAn wazsediavuaEalunisineue
dll | A= ¥
Weidunianelazesgnan
A g Y v ¥ 9 o R =2 o o o ! '3 o
AInmREaRnaaNLAadnesiu RdeRsaulafnmanndiiutszndnanagninisnaiaeenlaiiy
pNAGATeeIAnsTesgIiatiss lulssmalng Tnaidnglscasdivennasudnnagninisnaineaulan
HAnuduiusiuandiaresesdnaizeli adnels Gwinnisfiusumndeyaaingsiatianlulszmelng
azanunsniiususnteyaangusmshansnaingsiatniesludssmalng nadnsnldannisdaansnsotae
Thiiludeyaluimuisunagminisnaineauladliiuesdnslaeteildsc@nsnn amnsaduuuomiedmiu
y a o g o dd . - y o .
fusznaunisganatinieslulssmalnevidagsianinasdedlunisindulanisdnunismaiauaznsimmiesdng

sialiluaunnm
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o a a @

2. 1ANANTNUIRENLNAITDILASANNFAFIUURIMSIRE

v
v o o '

lun9fne3den el anudniusizndnagminisaineaulatiiuannudiaresesdng aeegania

©

iwenlulssmalng andaguszasddnssuarnsaaginsauuuaanluniside Tana

sumwisznau 1

o [~3
Tunarasnagnsmsnainaaulal uazanndnsarasasans

nagnsmsaainaaulal (OMS) AMNASAURIRIANT (OSS)
1. sunisgaiiudeanienisdesansiugnén (FCC) 1. AUNNTRY (FM)
2. ANUANNVANUALUBINARIT W (VOP) 3. A1 AUgNAT (CP)

ANENN9D TN EEuEA AT (ALC) Fnunszuaunigngli (IPP)

w0

4. FNUNNIRBLALBIFNANABLNNTIILIAN (RMT) 5mmil§ﬂu;ﬂmzmiﬁwm (LGP)

2.1 magnsmsnainaaulail (Online Marketing Strategy)
nagmanisaatnaaulatl aunais mifmLLmumuwwﬂ@qmﬂﬁ@lﬁmmi@qﬂixmﬁm\immmm
TneldBumesidnidudenanslunsszaduiuslumsiiaans Lﬁ@ﬁqamqnﬁﬂﬁﬁwuﬁuiﬁnﬁLﬁ@ﬂ%ﬂaué’ﬁ
WAZFLLTNNT %qmmmﬂhﬂ@mﬁ'ﬂ%ﬁ@'wiumam"’]mmmlﬁﬁuqsﬁﬂ@f@ﬂmmn Fatlsznaudan (Chathinok, K
Ussahawanitichakit, P and Jhundra — indra P, 2015: 36)
2.1.1 ﬁ’mm’;‘u\iLﬁuﬁmm\imi‘%@mﬁ‘ﬁu@lnﬁ’] (Focus on Customer Communication Channels)

1 o %

= N G = » o P o .
UHIEDN mwmmmmmmﬂni‘wslsnmemmma@@ui@u“lumimmm'ﬂmma?’l,ummgl,t,@m@m@ﬂmﬂmu,m

a

| '
=l =

nguiii g Iagldnanimnainnsayspainafiuauaulasufuneinlssansnnuasin AN duius iy
%

qnAN

2.1.2 AUAMNURINNALTBIHARSTUY (Variety of Products) MMETN ADKWENENNTBIBIANT
TUN19R9LANBIANABINBIgNATRATNITTALaILL UL N1sLENNINaINUATesaNTNNNTsILsINdRyA
HARADIIFNG 7] Huneteansdeaseaulaid nAnAWine o 81a2uegTuANE Uz U TsTNIseRNLLLILAY
AINANHOIIBILLITUS

2.1.3 suanuannsnlunis@auieudedi (The Ability to Learn a Competitor) PHGHRN
ANNAINNINTBIBIANTIUNN9RTIRABLILAIATZANNLIRAeNNTTL NI Rt 19sa e aR IANITaINITLAL
dszifiuantunisainisudedu nsdntedayaineaiullsiWdueesdng Aanssunanisaaianagnivisadannas

1 1 Aﬂld illﬂl o L

14U Nnin s daedennaaulall

214 FUNIRRLAUBIARAAIARENITILIAT (Responses to Market on Time) NNeD
NNIAMUATIANINENIABLABDIRNAIARINAINAINITOTBIRNANT I s ldRe danneanlallunisduny

viAnudnlauazmauaueInNseInisresgnAriviuiaqiulazauanlua e vas
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[~ . .
22 AMNAIEAURIRIANG (Organizational Success)
°o & o = ! A o 3 [ £ ' o =
AINANFATBIBIANS MNNBT NedandleiurespuluasdnsTunisnansuliesfnaduinaely
A o o 6 v o & = o Y o A= v v 1 ¥ g o
pxthwnnefiesdnglidnld Widszauaaudidalaadinisdnassuazldninensndeylfatraduen uaznsiin
waluladasialuddiundeelunsrusunisnisdfimeou ielidudaudaerinlfiiaasuienelawnnnde
F9n19dnANAFaTa9aeAnNTaINNIndalian NsdaNaNIIANERULLLARENN (Balanced Scorecard)
Tneuisaanitlu 4 Au dsznaudan (Wg waeiuns, 2548: 25)
2.2.1 #un13Rdu (Financial Perspective) 1anaiie nan1saiiiugasganalusinunianistudnd
ANNAARI UNNTLEMNIEIANT NYsansiuL neaininle santanisamuludiusing o Diianadnsnnsiessdns
Ahevu uardaunianinInain
2.2.2 #ugnAn (Customer Perspective) unnefie AnNANI0 N3 NENFIUgNANTBLN
- X Y , Y ° = 3 A a Sa =
waznsiNIuIeegIugnANeud Tngazfelinnstiiaue AuAMTaUTNSNNNALININTIAEY UATAINIIARL
, v v A gy v a =
auasriaANAeINsrasgnAiie lignANInANNanelagegn
223 @unszuaunisnnglu (Internal Process Perspective) ¥uneiia n13dndss@nann
o ' d‘ ¥ o o 1% Y & = a a o a; @ =
neineuaesesAns Wwearlitiunliulsuasimunliesdnsdilszangnmlunisinenuisadauaslamunn
P = Py
iNesiaauadAINNNelazasgn A
2.2.4 FunnsFauiuaynisWau (Leaming and Growth Perspective) angifia N19il
nszuaunslunIsiaWIAnenweeantine Tnagadusuinesanainisn HAuas A3e595:
santenadlalanialvintnauliuaniannainisn eazlidunssgelalunisinnuaesniineu
C ¥ oatoo - s ny o &
Aatii AsiuanyAgunnAels Aall
ANNAFIUN 1: nagminisnaineanlat] funisjuiiutemanisieansiugndn daanuduiug
waznanIznUALANAFATe8IAnsTesgInatinies lulssinalng
ANNAFIUN 2 : nagminisaneaula fuauaINuateTesHAR T IANANTWE
wazuanIznUALANASATe8AnsTesgInatinies lulssinalng
ANNAFIUN 3 : nagminisnaineala fuauaimsalunisFeuudady Sanudnriug
wazuanIznUALANAFATe8IANsTesgInatinies lulssinalng
ANNAFIUN 4 : nagminisanesula funismeusueenainetiueal IAnNdNiug

wazuanIznUALANAFATeeIAnsTesgInatiniss lulssinalng

3. 28ALUUMASI_E

3.1 MSTUIUMSUALIEMSIRDNNGNATIRLY

P Yoa

dszans (Population) Ml luns3ds laun fizmsdhenismaingsiatinianlulsemalng aauau

al

-

9,895 Au (A1ineunzidaugsnatiniieaua sl AAMATAIIINIIMNEIUIUAT: 2561) NANFR8ENS (Sample)
Pldlunn93de 1w gusunsdanisnaiagsiatmeasludssnalng 41uau 400 au taenitlnmnnang Krejcie and
Morgan (Leytisl A3azann, 2556: 42) hazldasnisgusinatinauuuniisiuni (Stratified Random Sampling)
Tnadnuundusmsdhenisaaiagsiatiniaanuginiatestszmelng uiagusnetmnazdudulng |4

a '8 dll A dl a o G| . . al ] ZJ/ 1o ai
panfiaines iaTasilenlilunsdudunuuaeuniu (Questionnaire) tneFudauuLAUNN AILATUN 1 AATAN

DeFuT 20 WoARNEY 2561 AU 400 At WeATuAMUAGRAE L ATLFLLILsELINNTIgNFRILATaNY O]
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nauxuaIwIu 141 aiiu Anflufesas 35.25 WalBaumsuiusuauwusasuaundslidangusanting
TeganARaIL Aaker, Kumar waz Day (2001) Tainiauadn nnsdanuugaunnnfeslensneunauetinetios
o =2 A o ¥y o \ Ay = a a e '
Faaay 20 asliadnaendulddauindaet il danumanzanuazisenefiazldlunisiiaszidayasialyl
3.2 MIIRAMANHUEIRIAILLS
nagminisnaineaulal iudauilsdass Teaunsndnuuneaniiu 4 fnu Al 1) Frunissasiuges
dl o v v o d’/ Y oa % v
NN19RRANIIUgNAN Usznausiag 4 A10x tneasauAguitient gUuuulunisliuinimisinudaya nasie
unstayatnsansasma waznisainananssundesaula INainseAuANANRUSLAZ NI RdIUTINTDY
ANANINTU 2) FuANMAINUANEBIHARSTsTNaLsae 4 AManu TnaAsaLAgELEanT nnsyiunIstin
ianeNanf Mt veenlal nssumndeyandndueaiuariinigsing o kaunseenlat uaznsesnuuy
a U é’ d' a' | Y o v 1 = P [ % o
UFNNFININTY inaiN A LALgNAN 3) AuArnatNisnlunisizauddudedu dsznausan 4 A1au Tae
AsaLAgNILeNT n1sBeuiAnannassesfnsau nswennsnianiwnisudsdunienisnaineteasase Las
nsAnERsNIlfIRgAnd1Fanelugsiameniu uay 4) AMunisneuauessenaInetnviuean Usznay
v o d’l v oa U % % ] < U o o o
gael 4 A0 TaeAsauAgELidenn nslitEnisuaznisuilatiymldgnnlaatinsmnide nsldaaudr Ay
v o d‘ v Wd‘ L8 dl Yo Y % 1 ]
foasduidlognArasunin waznslddesaulad ialiiuiausainisaesnguithmuisatnaaizas
o < & (| o dJ o (| v [ d’l v a v
ANMNANTAURIRdANT WWUALUIAIN Tea1mnTna Il uneanid 4 AN A9 1) ANUN1IRU Usenauaae
° X ~ o o o a o PRy ARy Ao L6y
4a107u TagAsaUAgELEen NsENanT lsuaTNANIALTRUNUTRRINIRYLsrasAneals wazn1sldnsAnld
1 ) dl ] v % % o d’l o o a
ganaINTieu 9 NEIUNT 2) A1ugnA Usznausae 5 Aanu TagAsaLAgNLUanl NsNANRTNAN
AnsviiaztFutlaanisafivauaesianis nsairsaauienalalifugnAndaanisivuinislud wazns
v 1 ] v v o d’l v
uadsugnAneluagiane 3) Aunsruaunisniglu Usznausiae 4 Anu IntATaLARNLIENI N1TWAY
ultnawaziuanenisdifesnauiugilassy nasmssageunszuunsinauneluataue \Wail3utlganig
naulinan waznisnaseuransifueteasane wensEauuaiin llimuinagmsueianig
12 = % 1% v o 4’1’ o v 'S 2 o
4) funsFauFuarn1awWmu dsznausas 4 A1ax Tnaaseunguiiiant nastiulasaaisasdnslimunzaniu
nezuaunIslunsUfiRm nsdrsmaauAaimieaiuauienelalunsinauaeantinenwnssiu
waznsmatulagfusing o undeelunisyinau
3.3 AMNNURILATAINAIN
L o Y o dl 1 a d"/ U o v dl 1
gadelsinnismeaauauiesnss TnariunisfansanitiennaastaAinitaing@aminuaziien
anwaauuniiuseda (Discriminant Power) tneldinatia Item-total Correlation Ganagmsnisaainaaula 1a
ANBIUNAAUUN (1) BEf3TIINN 0.428 — 0.830 WAzANANFATa989ANT IHANBIMIASLUN () agse1dne 0.261
~ 0.902 TFBAARBINU oys9Ix NALFALFANT (2549: 442) WARIARHIAUIN ANBIHIARMUBNTAT NINNTNVTD
winfiu 0.20 5@%%?—1%%\1LLuumumuﬁmwmmﬁmﬁmwdwiwimmLLum'ﬂumuﬁué’mqﬂixmﬁﬁ
FRaN119A WATNAZALMIAIANNTTIeLLLdaLnNN (Reliability Test) TneldAndulss@nsuean (Alpha

Coefficient) 135 U89AFAULNA (Cronbach) Tenagninisnainaaulail Heduilsyandueaniatszndng 0.712

]

d
=

- 0.862 uArANENTAI0909ANT HANduLsrAnBuaaniagsziidng 0.720 - 0.915 TaenAdesiuasgne funas

(2555: 5) W@AAMNIININAT Alpha 1191 0.70 WiuaAfeansuls Dediuerestielunnidaiilszdnanan
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3.4 @A lglumseias
Amiunsidaaiil fAAulAldnsinansianduiusiuunigos (Multiple Correlation Analysis)
N199LAIITINNINANRLRENIIN (Simple Regression Analysis) WATNNTILATIZTHANNDANGELLLNYAN (Multiple
Regression Analysis) N9naaaLANANRUSLazHANIznUIRINALSNsRaAAauladiuA N 5aT8989ANs
A o a =< o -1
gaegsnatiienlulssmalng Fadauaunisle el

aums  0ss =P + B Fcc+ P vor+BALC+BRMT +€

Wa 0SS unu  Anwd1danedesdAnslaggan
FCC umu  nagménemanmeatlal fSunissaiugemianisdeansiugnéi
VOP unu  nagninisnaineaulail fuaNuaInuaeuaenanget
ALC unu  nagnsnsmaneaulal diuauaimnsalunisFouieudedi

RMT  unu ﬂ@ﬂﬂﬁﬂ?ﬁ‘ﬁ]@’]ﬂ@@ui@li AIUNITARLAUBIFAAAIABEINITULIAT

Lo -4 a o =
4. NAANEMSIRELAzMIANUT NS
A1519 1 Nsmzianduiusaenagninisaineaulatiiuanudiaresesdnslag s

1a9gsnan g lulsemnalne

fawils 0SS FCC VOP ALT RMT VIFs
X 4.05 4.05 4.00 4.03 4.28
S.D. 0.48 0.44 0.72 0.49 0.54
oS 0.431* 0.366* 0.534* 0.413*
FCC 0.480* 0.503* 0.500 1.628
VOP 0.375* 0.536* 1.541
ALC 0.450* 1.450
RMT 1.648

* PledAryneadAnazau 0.05

AMNAN9NE 1 WU9N FaulsdarsuAazfulnnuduiusiy Jsanarinlfifatloymn Multicollinearity

AU fRAEASLAMIINMIMAReL Multicollinearity TagldAn VIFs 131n2)91 An VIFs aessouisdasznagninisaann
aaulat] Anagflusendng 1.450 - 1.648 TeilAtioandn 10 uanedn faunilsdasslanuduiusiuusldnaliin

1leyun Multicollinearity (Black, 2006: 585)
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A1579 2 NINAAeLAMNANRLTIaReINagninsnaIneaulatiuaudFaeesesinstae s

1a9gsnan g lulsemnalne

o [~
AMNALTAURIRIANSIAEITIN (OSS)

magnimsaanaaula Andsz@nd ANARIALARDY
t p-value
msannas NIMTFIU
AN (a) 1.248 0.352 3.544 0.001*
AunnsxatiugesninisdeansiugnAn (FCC) 0.149 0.098 1524 0.130
ANUANIANUANETBINART U (VOP) 0.062 0.058 1.072 0.286
suAHANNIn TuNN9EEWEAL iU (ALC) 0.365 0.082 4472  0.000*
ANUNITADLAUBIARAAIADEINIULIAT (RMT) 0.113 0.079 1.434 0.154
F =17.863 p = 0.000 Adj R* = 0.235
* iudnAeymneadinnszsiu 0.05

Yo 1o

R1NA194 2 nagninsaatneaulail fuaNamsnlunEEuiaLtedl (ALC) Hanudniusias

nansznud@Laniuaudaaesasdnslaasn (0SS) adneliiadAyneadanszau 0.05 'ﬁmﬂu“fmugﬁgm
i3 A mFunagninisnainaeilail rﬁmn’m{qLﬁuﬁmmﬂ’n?{amaﬁuqﬂﬁw (FCC) ANUAINNAINUANL U
NARADT (VOP) LATANUN1IRaLAUBIAaRaAfsiNaiaal (RMT) lulltansznusaninnddaresaasnsing
394 (OSS)

I

nagminisaainasulal AuadnainnsalunisFauiguadeiu (ALC) Hauduiusuazuanszny
FENUANALANNANTATRIRIANTIAEIFIN (OSS) @ﬂqqﬁﬁﬂﬁﬂﬁmmmﬁﬁﬁizﬁu 0.05 Lﬁmmﬂuﬁwﬂummﬂjﬁu
m\ifqaﬁﬂﬁmimjﬁuﬁLﬁ'umﬂ%u ﬁqﬁumﬁmmiﬁﬂmejmjﬁuquiﬁ@ 'mﬂmﬁnﬂuummmi’n@qwﬁ'ﬁ@
LT Aazanunnaiennal@i Beumaanisuasdul funniea faenndesiuuuaAnues nele waadasns
(2560: 37) Wu91 netlsziusiuuguasiuwaznislsziiung nealivaugudedy AnanssnudiAtysie

o o

ANENNNINNIIAAIALAZAIN bALLBHUN19N1 39T T NI RARNNATWUIUINI9NIT LA URENE N AR ATy

o

©

ARANENINNNNITAAIA UTTANBNANINNNT AATA LAZHANNIANTIUINUNINNIIAATA Wananil ANan1wn1enis

o

Aane Use@nsuanianisnaia mNlalTaunnansuaedy Lazkan1sA iU 19nN1IRANAR AN AN LS TW

Ns3detnengN Yeownisnisdssiliusuyug iaedi nsfanusiudamieniswaedu waznislsuidiu

1o

aNNIANTHLY duasiuneanistinydduasiulunsauuudninanii wazialiinalslonlnaaunsodunaou
NANINNNNITARNALATLIERNTUANNNIIAAIA AAAARBITLIUIAAYEY GNTEH ANGY (2556: 111-117)

fnaadn nsAnmguasdu uiladudrdninegsialidaiunsaanals mszazdenasianiseann@nsioed

v

= o A a = = o . s 2 X 9 a o &
W@NLW@Qi@ LN@Q?ﬂ@Nﬂ’]iﬂﬂ‘]ﬂqmﬂqWLL']ﬂ@'ﬂﬂﬁﬂqqr}'}ﬁ‘ﬁ]@’]ﬂ'ﬂﬂq\ﬁ"auﬁquuuquﬂﬂﬂHuiﬂﬁi‘ﬂ@ﬂiszﬁ')qll@']LT'W

P N 4

wazasAAfesiLLWIAAYEY gEull WEleEu (2555: 127-133) nanad nsEenigudedugsfaassiainnistsuidy

a ¥ A v

anmnsuasduaasgsna smeuilagluanuadu iy §Vinds §anu vdadianznaindawan aanagnslunig

al al al a

1 o :I/ 1 3| adad ¥ o ¥ v v ' 1
wasduduuliveaniu 3 35A0 1) mﬂﬂugmmqmumunumu 2) NMIATWAINLANGFNG 3) NITIAATALRANE
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dau Inedusmeassesdnwaniozaainluilaqriuduvdn wazseadfaundasminanioziu o sanvianisurile
toymlusnunisgnananainguasiulisoniafign nieurismuumeilesiuuaznisuila ieaiisanuiiula
lusduAwaztsnisinugising
nagninisnaineaulal funsiudewenisdeansiugnAn (FCC) AuANmaINuaIeLes
HARATUT (VOP) uay funisnatiduassiananatingiungl (RMT) luflanuduiusuasnansenudeuaniu
ANANFATR999ANsTAtFIN (OSS) LHasan nasdns ddewmenisdeanseeuladlunisinsedesnsiugnid
uazlauaINAUAYFaLENIIMHUAY TansRasansdeaseaulatiiunisindedeanssendeasdnaiugnan
Tnamnss uazgnAnansnsnsnsalinaenoan InafignAnannsayane aaUnN WIeeenLULNAAN I LALLENNT
1 dl v a % ] & 1 d‘ a o L3 Y a v
19 - lugduuufignéifinsiaants usesdnsenaasldaunsnaresnuuunaninsiuaznisliuinislinesla
V3RRIIANNABINITEIGNAT LENNAL NIIZEMINEBNLULKNARIUFTLAZLEIN97ATIAINAITNFBIN13289gNAN
flazdsnaliesAnsdlaumulunisadunafiuundu wazfdenaliodnsladannsnaznouausssenainle
ae9vieaT WesanngAnssunsLEinakazANsieanszegnAtasuwladllidinaeninan deiuiladeri 3
¥ a’l’ 1 ] o o d‘ 3 Y a °o & '3 [ = o a all ° Na & @ ¥ ¥
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Abstract

The research objective was to test examine factors affecting the graduation of graduate students
Mahasarakrm University. Data were collected from 284 Graduate Students Mahasarakrm University and using
stratified random sampling as sampling method and a questionnaire as an instrument. The statistics used for
analyzing the collected data were percentage frequency mean standard deviation F-test (ANOVA). The
findings revealed that the finding revealed that the graduate students Mahasarakrm University agreed with
having factors affecting the graduation as a whole and in each of the following aspects at a high level: thesis
preparation, thesis advisor , factors related to learners , teaching and learning management and regulations /
regulations / guidelines. In conclusion, factors that cause graduates to delay their education according to
educational level / curriculum of the same level students at all educational levels, both doctoral degree and
master’'s degree, which is the subject of the same thesis in every field. Which is caused by the process of
making a thesis, each step takes a long time The process of preparing a thesis has a variety of complex
steps that require the faculty to have management, management and planning of the process. The advisor in
counseling and must have time to see the work and read the work to the students. Which will effectively affect

the duration of graduation
Keyword : Affecting the Graduation , Graduate Students Mahasarakrm University
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Abstract

This research aimed to investigate the relationship between professional accounting competency
orientation and job performance efficiency of accountant in Thailand. The sample in this research was 568
accountants. The research was conducted by using questionnaires as a tool for collecting data. Statistics
used for data analyses were multiple correlation analysis and multiple regression analysis. The results
indicated that professional accounting competence orientation in aspects 1) Decision modeling
2) Measurement of performance 3) Preparation of reporting 4) Research skill and 5) Use of technology have
positive effect on job performance efficiency. Results from research indicate that the accountant should apply

the professional accounting competence orientation to plan and improve performance effectiveness.
Keywords: Professional Accounting Competency Orientation, Job Performance Efficiency
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Abstract

The objectives of this research were to analyze the linkage of how the rubber industry is affecting
the economy and analyze the economic impact of the rubber industry by including the main economic
factors, and by using input-output tables, economic multipliers, and analysis network degree centrality. The
industry was divided into 180 sectors for the years 2000, 2005, and 2010 considering the rubber sector,
rubber sheet and block rubber sector, tires and tubes sector, and other rubber products sector representing
the rubber industry. According to the research, it was found that, based on the analysis of forward linkage,
the rubber industry mostly distributes output to the rubber sheet and block rubber sector, repair of motor
vehicles sector, and motor vehicle sector, respectively. Based on the backward linkage analysis, the rubber
industry used the input factor most from rubber sheet and block rubber sector, rubber sector, and wholesale
trade sector, respectively. In terms of the import leakage multiplier and the indirect tax leakage multiplier, it
was discovered that the rubber industry made less income than the mean of the input leakage and indirect
tax leakage of other sectors. Regarding the analysis network degree centrality, in 2010, the centrality
increased from 2000, which meant the use of input factors and output distribution among rubber sectors and
other economic sectors increased in every economic sector. The top sector of the rubber industry was the
other rubber products sector. As a consequence of the results, the government should support and promote
the development of the rubber sector correctly and improve it to increase the output and income similar to the

other linkage sectors.
Keywords : Rubber Industry, Economic Linkage, Economic Multiplier
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Abstract

The purpose of this study was to verify the relationship between account receivable management
efficiency and organizational performance of bank for agriculture and agricultural cooperatives in the
Northeast of Thailand. A questionnaire was used for collecting data from 156 bank branch executive of
bank for agriculture and agricultural cooperatives in the Northeast of Thailand. The statistics used for data
analyzing were mean, standard deviation, multiple correlation analysis, and multiple regression analysis.
The results showed that account receivable management efficiency positively affected and related to
organizational performance. Therefore, bank branch executives should focus on the importance of account
receivable management efficiency, especially for geosocial debtor and capability of integration in debt quality

development, in order to achieve efficiency in banking operations, which will continue to support good

performance.

Keywords :  Account Receivable Management Efficiency, Organizational Performance,
Bank for Agriculture and Agricultural Cooperatives in the Northeast of Thailand
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2560: 1316 wrasdlefildlunsisefuluuseuany (Questionnaire) TraBudanLgauny Fauddud

25 WoAANNEY 2561 A1 364 aifu SlepsusuundRdeldfuunnaenunduuudiuan 156 aty
Anluiasaz 42.86 LﬁlfaL‘Ll?ﬂuLﬁﬁ‘urﬁ“uﬁmqmmumfaumuﬁmiﬂﬂ"aﬂzg'uﬁqaﬂ"m Seganpdasifu Aaker, Kumar,

and Day (2001) TAiniduadn nnsdanuugetnnnfeslensneunauetetiasfasas 20 asiadnaaniuladn
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dayaliduilaqiuneiin 14 lun1si3unsdanisssun MainnulilannInggn 4) FunisFauiiiazn1swemun
Usznausion 5 Anw Insasauaquitiant nsduanliianislfunlaauiwi@n AnuisauazAndios
Tunsinnulisenadesiuulauigesdns MewauinsEeuisuiuielinisinnuinssansninuingaau
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warn19UiuLlestuuunssuIUNIINNUNAeAARBNTLIANFABIN19TBIGN AN
3.3 AMNNURILATAINAIA
2 o v o dl 1 = j v o U dl 1
RAnliiinismeaauanuiesnss TnariunisfansanitennasstaAinitaing@eaminuaziien
awasauuniiusieda (Discriminant Power) taeldinatia Item-total Correlation &atlse@nBn1nnIsLEwnsgnuil
THABIWNIARILUN (1) BEYTZUINN 0.645 — 0.912 Lazkan1IATELL THAIBIWIRALLN (1) BElTzdng 0.741 -
0.939 BaganAaeariL Rovinelli and Hambleton (1977 : 49-60) W&AYIANLALLIN ANBILIARTLUNRAT NINNGN
Yisawinfu 0.5 %dﬂmwﬁmmLLuumumuﬁmmmmm’q’mﬁuimdwmﬂsﬁmmLLuumumuﬁ’uﬁ’mqﬂizmﬁ
NFaIN19T0 WAZNAGELMNIANAMNT N ULRILLLdeLAN (Reliability Test) IneldAndudsy@nguaann (Alpha
Coefficient) 135 U89AFAULNA (Cronbach) Feilsz@nEnInnsiiEmsgnuil Henduilsyanduaaniagszning
0.920 - 0.947 WATNANIIATHWI HAndNisc@nsuaaniagsendng 0.930 — 0.960 GedanARBITL Nunnally
WAy Bernstein (1994) L&AIANNITIUINANENL2ANTWEANN H1nN91 0.7 WueRseniulanadndusresie

Tun939edlse@nsnan
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FufunsAsansan Raulaldnistasedianduiusiuunggas (Multiple Correlation Analysis) Uay
NNIAATIVIAIINAANBELLLINYANS (Multiple Regression Analysis) N13NAABLANANRUTLAZNANTTNLITBY
ﬂizaw%mwmiﬁmignuﬁﬁumﬂmw‘hLﬁumummﬁmmalﬁamimwmmmmiaimil,m:rmﬂumm

o = = =< = v o X
ﬂqﬂmzqu@@ﬂLQEQLﬂu@T@Qﬂ?zLWﬁiWﬂ Gﬁ\‘ilfllﬂuﬂllﬂqﬁ‘im AN

aums PE=B +Bci+Bep+Bcp+€

e PE  wnu NANTTANLINNWIARITIN

% k7

Cl o wnu  sz@nEnannisuiunsgnuil snudeyasnsaunaAiuAuiae

be he

%

GD unu  UsE@nBnInnIsUTMegnuil funRAsAnaesgnuil

be

%

CID  uwnu UszANBNINNIILINNIYNUL FIUAIINAINITOAIUINHENITYIDINIT

Tun 9L AN YT

4. NARWEMSIAELAzMIRNUS 8N
As9 1 Msaessianduiusaeslss@nsnmnissusgnuiliunanisaniinaiu

ﬂﬂﬂﬁu’]ﬂﬁﬂﬁ‘ﬂﬂqi‘m‘]&ﬁ]ﬂm zaUNTiNaNEAT laANARSIUaN L%F;I\‘I L‘Mﬁ@"ﬂ@\iﬂﬁ‘xm ﬁi‘V]F;I

Aawils PE GD Cl GID VIFs
X 4.49 457 4.49 452
S.D. 0.45 0.49 0.53 0.45
EL 0.677* 0.733* 0.701*
BS 0.672* 0.623* 2.003
IN 0.688* 2.327
BE 2.082

AMNAN31 1 WU Faudsddszusaziulauduiusiu %mwﬁﬂﬁtﬁmﬁmm Multicollinearity
vy gRdeaslavinnmeaaey Multicollinearity Tagld@n VIFs 191ng)91 A1 VIFs aassiauilsdasyilsz@nsnn
miﬁmignuﬁ fAnFaus 2.003 - 2.327 GeAntiaendn 10 wanedn Faudsdassnadiugi uslineldiin
1leyun Multicollinearity (Black, 2006 : 585)

Lﬁ'ﬂﬁmﬁémﬁﬁhﬁuﬂizawﬁrﬂuﬁuﬁuﬁiwdwrﬁTqLLﬂiEm:ﬂ%ﬁw%mwmﬂﬁmignuﬁ TuwsazA
WU AAudnusiuswdsaunanisaiinaulngsan (PE) @fjwﬁﬁmﬁ’]ﬁmmmﬁﬁﬁizﬁu 0.05 Tnaiflein
FunlerBvsavduriugsemdng 0.677 - 0.733 ﬂﬂﬂﬁfuﬁﬁ’ﬁ/ﬂiﬁﬁ’m’ﬁ‘aLﬂﬁ‘ﬂtﬁﬂ’]i‘ﬂmﬂ’aﬂLLUUWW@OALL@Z@%’N@NH’]?

wenIiNaNIsAHNIulas N (PE) TAsadl

PE = 0.716 + 0.230CI + 0.307GD + 0.298CID
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mm\lmiwvl,mummmwmmmm@mimLuumuimmfm (PE) vLﬁ@EI’NNuEI@']ﬂEUyV]'N@Dﬁ]

I

#3v61 0.05 (F = 90.692 ; p = 0.000) me"]zﬁ"uﬂa:a’%m’%rmmmiwmnmiﬂ%uﬂgq (Adj R?) winfiu 0.634

(11979 30) et lineaauauduiussendwsoulsdase Ussnsnimnisidwsgnuiiusazfun

Faudsmunanisaiineulagsan (PE) dsnguaninisa 2

A$9 2 NMmadaLANANTUSI9dN sz AvEnsnnnetaaslssBnEn s B sgnuiliuran 1sA i

R RN ﬁu’]ﬂﬁﬁ‘L'Vd\‘lﬂﬂ’]ﬁ‘LﬂHﬁli‘LL@S@ﬂﬂﬁ‘ﬂiﬂ’]i‘mHﬁl sluanniArzduaan L%EN mﬁammﬂizm ﬂi‘ﬂ?‘.l

NaMaAILdRIUlnasan (PE)

Usz@nEnwmsusmsgnuil Aurlsz@nd AMNARIALARDY ¢ o-value
maeanaag mmgm

AAsTl (a) 0.716 0.238 3.010 0.003*

5ﬁuiﬂaﬂammumﬂﬁ'ﬁuauﬁﬂ (o)) 0.230 0.064 3.611 0.000*

é’qugﬁﬁmmm@nuﬁ (GD) 0.307 0.063 4.892 0.000*

ANUAIINAINNIDAUTINTE 0.298 0.070 4.237 0.000*

NIy U TWRN LN
ATUNIWUT(CID)

F =90.692 p = 0.000 Adj R* = 0.634

V
o ad

UNNATANTZAU 0.05

Ry
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Abstract

This research aimed to analyze the relationship between professional digital accountants and
performance efficiency of limited partnership in Yala province. The samples were accountants of limited
partnership in Yala province with a total of 181. The instrument used was a questionnaire, which was tested
the accuracy by experts and the reliability by using Cronbach’s Alpha coefficients with values between
0.707-0.850. The data were analyzed using statistics of multiple regression analysis and Pearson’s Product
Moment Correlation Coefficient, at the 0.05 level of significance. It was found that the relationships among of
professional digital accountants and performance efficiency. In addition, the professional digital accountants
four of dimensions relationship between performance efficiency are positively correlated, at the 0.05 level of
significance were information technology knowledge, the ability to analyze financial, the characteristics of
accountant skills, and ethics of accountants. The research results, a limited partnership can be used to set

guidelines for development and promotion for accountants to be able to work in the digital age professionally.
Keywords: Professional, Digital Accountants, Performance Efficiency
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Tnelsisiaeinnafind inlinnavintnyddean WeegnAndaenanssing - nseeulaifianunsandasninienans

udapaudnlul® (@55 Tasnanig, 2561) Ay gaRanannalulagfinouini dninydsedinisimmn

| A = ' a a o d’l 3| A = v o A =2 ¥
ANHLTIUNAANTWNINNINARA 91UIRET mmLﬂummmwmmuﬂummmmm UL AMHILAZAITNAINITD

]

lunsdpvintTnyd Tnanislduazlseandldmalulagasauwme anuainisnlunismsvideya n1sdnuaiis
nnzauassnaudIHLazatuayuliauussgiiinmng :aune sl juRnundatuNnanassLeI
a = |
AmNINLITyYT
2.1.2 anuNgmumalulagasauna

pnfineniumalulatizesyrraaziinandnadeliing (guu 1|antin wazlinang aune,

v '
o o o o =

2017) fatiu simigyasesdiannilusnumalulatiansaumanaanioan e liaunsoinandiuldlusnusiuios
= o

e A o o = A 9 v o = (Y a \ =
UUAR uﬂummm’m’liﬂuﬂLmﬁiuiﬂﬂﬂﬂimuLmﬂuﬁﬂT:NQ@N@LW@IMmﬂﬁquﬂiuﬂﬂimmﬂulﬂLLﬂQ‘]_I‘;;‘Wﬁ 'I’]El']\ﬂﬁ\ﬂﬁmll

(7

'
KX o o

\ o a o P °o o v A o PP o ~ o A A
nslafanadineaiumalulatansaume azinldauldauui FaindndiaonudiencluFesinmies
' = jo o a @ o A o o o o = A a o a o
atramennazlifufFasmalulatiarsaumaduganliamnsein Taasdmin@aosAnsiiuBinaauiinaaiu
ANANUTNsUmATUlaEdNaUm ARaaARAN (WEsunS lawfiu wazAni, 2560) WHadannANaINisalunng

= %

Sy oy, A : = Ay v o Y =
Feufatnvsiaitier arnsoneuauesianinasuwlaesnaluladld v1ddeil anuiiunalulagaisaumea
wnngde nsdfiRnulagldrannfineaiuldsunsndndaginianistioyd avsfiunelulagarsaumna aanug
TUN19RIIRABLITULANSEUMA N3YTUINITANNT LaznstnananauFineaiumalulatansaumeiva sy

UNALUTZANTNINNNTANTLL
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2.1. 3 inglumslduazilszanaldinsasiamalulagansaumnd
= aaa X \ @ o ° o o o a

naasuulasresnalulagniiaauet19sanEaldaulinan1sMeua w1ty T lugsnia
wasuwilaald walulagiansaume nunae waluladnissupeniomes a15anas 1ensiag n1sRnfededns
Amiuanuiuindnisinllsunsudidaginianisiny@unld nnsiipeniame funldinedniivensaaaetanu
Y o A a A A A a - @ = ° = ' X A o
ATy NstieunIIRu visetiunEusruuBwmefiln Tenisiimalulatiunldluenusing - iuneeniudn
ansnatuayulimaUfTROus NIy EUsz&n8n W (Huynh & Yaling, 2013) WATANAINNIOLEN
walulagiansaumealuilagiii Jdauaduayulinismienunialyddllss@ninwunaa (guu antimn uay
flnns aumes, 2017) 9iddad ineclunislduaslscgnsldiesasiamalulatiansauma unnatis AmnuaInm
Tunstszenaldmalulagansawna nistinlsunsuddagiinydunld ieliuiaugnsias uwsudn way
AnFanuiiinuung

214 AMNAINNITAIUMSIATISUTaYAMSHY

intinydyaaqiiusesl juRoulisenadesiuanunisnimulaaudadly walulagaasia
W NaNanaLAa1N130 N2 AN TN UNTZ LA UNTANTILUNINTY 819 n13RszLusnTuTRA (Robotic

. A A a Y . o o vy a
Process Automation) LALLATANNDILATIENUAYA (Analytical tools) Immuumi‘wm\lmmwgmumﬂ\m
nsldmalulatiansawmea sanianisdiaseideyanienisiu neatiuayuliesdinssniuenuussgitimung
. @ o o o P a cyv o % = o A A o o o

agelsfnn i@ luunuimaesdienla nswsvideyauaznisitauedayailuninvilaesingnyd
c.I/ A o o a v a cY L d‘ o ¥ alld 1 v a Y a
Hupe Untnyasesanisndnasideyanarnisdssynaiietinauedeyanisslomisanssindulaeqgiinig
(493904 MIAURTTYLAT, 2004) HANANIIOIWNNTAATATIET NN3YsINIINNIdANIsuATNALNIasdasya |
P ° A Ay = v gy A a a a o o o A o o
danuarunmlunisdarasilasumalulagundiuldneindss@nsninnisantiueuliny® Al
AHANNInTUNNSRIAI I BYaN19N19RUE uine e ARannsalunisfumdaiiasse nsnaunsasdeys

7 a dl o o a 1 = a a
wazniskenuezdayanian1sdu etihanldluntsindulaat9ltsy@nsnn

2.1.5 AindeAMANHMUTIRNIZIRUNTTYE

o o

N @ vAaA oy Ao a o o o o a o ] a
uﬂumsﬁLﬂuaV}NMqu?UNﬂ“ﬁ@uiuﬂq?@ﬂmqﬂm‘vﬂl Nﬂqqﬂﬂqﬂq?ﬂiuﬂqumqﬂ l"| AN AITHANNITH

<

= o

Tungneszuutiey® n1sAaLANNIIATTYE N153ATzILNITRY wazniseaudayanianisRuliundusung
Fepyuaunsnaesinydsesinainuans adslafinu wuRnveslumanganiiwds (ceberg Model)
d‘ | a all o A rd‘ 1 v | ! A ! ai 1 A dgll %’
FefunuaAanaaiuanssouy WieauamInvesnyse Tt 2 dou e 1) dounaesagmieiuin

a % o ] dl 1 % 90/ dJ 3| ] dl < v a o Y a o ZJ/ d’l '
877 AYNE waziney waz 2) doueglaun Faiudiunueiuldon a1 nsfuimues 9Uildy Mellusay
yAraazLanseanin lun sl iRunwans1eiy (McClelland, 1973) intrAmanszianzyAns (Personal

skill) ifluaausnnnsnlunisfnsEuaieassd nseuiRerng o Aenuies Jacuannsalunisdiusialiviuse

nsiaeuulas wananil FinETAMANHULIANIZLARAS AR AMNATNIIDRAT N ANITNTDIGLsTNa LRI TNty T

7

a v

dsznausag aruainnsalunisdannisaues daauAssENai9asd Fauifanues Auainnsnlunig

= =

TWTTYT (Nepa ARFqALNT wavniland deantiennand,

o

Usugin dfimnusaaanuszinsydadesdilsenandan
2560) Aetl TiNEeALANEMUZIRNIZ8INTEYT 8T ANAINITIRNIZAWARIAUNTHANARE19aT9F
Y = o o y v oxd s o o aom

ANHFLRATEUABUTINN ANAINNTnluNTEeaNT NsldAdnsrdnssdadasdisrnatAnnanlunnsd iR

99NMIANNAIN3D TNl SUs L Ha RN s AL LA
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2.1.6 A952USTUADIUNMIYT

o o = = v v 2’/ o o a ¥ = o a v

UntyauanaIniAuFANNaINNTa LAl TN TAe9HA 798N UIIUN N9 Ty Tsae
Tnaassenussuaestininyidesflsznaud Aty 6 dsznns A 1) nsdfjiRausaaannulildala 2) Haonudy
daszlunsUfiimeu 3) Aanuiiessssu Genssluanunlfif 4) Jpointednd ga3n liaalng 5) Jpaug
AANHAINNTD mmgmiumiﬂﬁu”ﬁmu waziiAuIzinsedasaUAaL 6) NMALINEIANAL (ANATNTwiTyd
Tunszusuagildus, 2556) nasiiuanassanussasnlseansldlusuaesdrinauindasinaliau

Aadse@nsninluswnan gaunn waztBunninu Al assenussnesintingd wnnads nsdfimau

A Y y -

Imﬂmiﬁmﬁum:v‘hluﬁwgﬂrﬂfm umm%ﬁm@ﬁ?m%\iﬁamumu@x%ﬁlu Hannlssla SneponuduzegnA
LAZBIANT 29 fpuiugaszlunsdfrifam
2.1.7 Usg@nSnmwmseaniiuau
dse@nsnmdudsnisuasiadninisaniivauainyaravizanguanluesdng Iaauanis
UfiRnuasnsnuansliviudienszuaunig funeu waznsU iR uIeIntney %ﬂ‘ﬁﬂizaw%mmz@q
viesiu anunsnfiansounldanneanudnisalunisineu (Novianita, 2017) %q@qﬁﬂﬂﬁmmaﬁﬁmﬁumiﬁw

walulaguntszgnsld Wy nsdsnundumesiin nnshnsiedeansivelinisinuinrnmniagaa

a

o A aa X a o agll | A = a oa o
(Aunil JaiT038UNA LAY NAT Ane1Tdqa, 2558) uanainid annuiduiieandnlunisdfiFnueesninegy
HanudnAyrannuiilszdnininnisaniineuaesesdns uaseil Usedniniwnisaniinau vunais

Y o allal ] o ar o 1 % ' 3 a wa
ANHAINNIR LUNNT N nINHet 1A TnTedeAng BteANAT wazlinisUTRuUssgLiaune

2.2 auqﬁgmmﬁﬁ'ﬂ:

'
= aa o a o

H1: avafluiieandnwesintnydyanananaaiuauisunaiulagasaumalnonuduiug
deuansielsransnimnisaniineuzesnanisinsudiuainludsmdnezan

H2: Aruifludieandwaesiniydyananasuwineelunislduaslszyniflfinsasiamalulat

Q

mmumﬂﬁmm'ﬁuﬁuﬁfﬁqmnﬁi@ﬂizaw'ﬁmwmiﬁﬂLﬁumummﬁ@miﬁwﬁumuﬁﬁmiu

AINITALZAN

. | aa o

H3: Arifudieandwaesiniydyananasuauannsnlunimiamsideyanienistiu

]

HanuduiusidsuansiasrAninimnisaniduanuaesianisinaiudouanin ludsmingran

a o

H4: avsiluiieandnueintinydyananasuguanifanizaesinyddauduiugidon

Q

o o

paszAnninnisaniiivanuresianisineiudaudnia ludamdne e

v

H5: Anuuiieandnaawingdydaanaiasiuasseussuaeaindydlanuduiusi@awen

Q

payszAnninnisaniiivanuresianisineiudeudnia ludamdne an

3. 9EMSANLUUINUIFEY

3.1 szansngusiantng (Sample Population) 4 lun1s34s Aa dniinydvesianisiniudauinia

o

Tudaudnazan a1uau 818 wilt TnanisdnvinuilideteAnuayinszidayaanniiisddmdnazan faatenld

TUn19ANE AU 269 Wi TeAumauatesngusiaetinslaeldgns (Yamane, 1967) NszaunitdnAny .05

a

2
o A

3.2 wisasdenldlunaiumusndeya Ae uuugeunx InefidadNui LA AWBIA LI 269
a1Tu wuugeun AT URBUNAL waznsaaeuLdauLLLAe LA NTIgNABILATATUTIWATWIW 181 Aty Andy

Fauaz 67.29 WeWauiuAwINLLLAsUNNNdal Sasaeting Teaanndeariungufued Aaker et la., (2001)
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[
Y o

TAiNANaIINNTEIL L LA LD NFRIRE T maLNALatatasFatay 20 asnadnaansuls Feluuugaunini
P a o o o Py o = »
4 pau Aa naun 1 dayaialivssdraunuuasunia 1Hun e ag anunw szaunisdnm selfiade

=

AaLRaU LATUITauN170in1991971 TaNANE LI ULATIAEa L8NS (Check list) ABUA 2 ANNARLNATL

P = v o o an o & Ao & , \ X
Aifuiieandwaesindydlugafana Gauuuseuniuiansusiluluuuinsdaulszannian (Rating Scale)
5 9201 (Likert, 1967) Aia 3xAUAMNAALUNINTGA 11N 1unas tas wastiaafgn naun 3 ANAALIY
Nanfulsz@ninmniainauaesindendwind fewuuasunaddneusduluuunmdiulszannan
(Rating Scale) 5 3¢61 (Likert, 1967) Aa s2ALANNAAWIUNINAZA 11N Uunan dae wazidpangn wazaaud 4
dalauaLUY

a o

o o o o a A @ A = D | a
3.3 neinanidnEzaeiauls Inasauilstase Ae AnuTlulea I IntesintnyTyAnala
ansnauunaaniilu 5 61 Ae 1) Avuiinumalulagansaume dsenauson 5 darinu Inaasaungu
all o ¥ v ° & v ¥ ! ball o =
MnearuANIAullsLnINd1dagin1ensleyT nasysuiniaIN waznistnenennnndinesiumaiulat
arsaume 2) finsrlunslduavlszgndldiasesiomatulagasauna Usznausos 5 deAnw Inaasaungy
Weatunsdszgndldmalulad nsldmatulaglunishissedeans uaznistinllsunsudnidagnianiaiod
11971 3) Aruannsnlunisiassiteyaniinisiu dsznausian 5 daAnu Tnaasaupguiiaaiunig
Aimnziteyanianisduieianldlunisindula nsfumdeiiaaiananiugiuenistu uaznsinsed
pNANTUS luuAazdauL0WUNIRY 4) inerAudnHuzanzaaintyd dssneusan 5 dainnu
TnaasauAguineiuAuaInnsalun1snIsUius nsianuAnad e daaniuRagey nsUfifnm
ae99zTRIE e LazgNFeY WAz 5) assenussnuaestindnyd Usznausan 5 darinu Tnaasaumguiiaaiunis
UfiRnusaaanuiusssn dednd Tsela Sneanuduresesinauazgndi waznisdumausaaaouiy
a ° o o A a a o a ¥ ¥ o dl o ¥
Basy A mFusansnin Ae UsyAnininnisaniiney Usenaudos 5 deA1anu Tnaaseuaquineniunisld
o Ao o a om Sy
ninensnHAinlunsUfTRNUnANAY uaznsussqilivuie
3.4 AUNNIeAATEINedR TAULLLAELNNIENNIATIARRLANININLATEHE 2 49U AD
1) ANNNENATY (Validity) Waz 2) AnNLdasii (Reliability) ThiAa Aa 1) ANLALNnss (Validity) n1snsageay
4 : o & A sad . -
AUNINLATRINBTALNITUIANANINLTIENATITB4LHB1Y (Content Validity) B9 AT TYAUIU 3 Y1 WAT0UN
paragaviiantnnlasaing naldaatanuaenndessyudndaniniuuazdngiszasd (item-Objective
Congruence Index : I0C) FsfiansaundaAininusazdesasinnd vizawintu 0.5 (Yoyau A3azann, 2554)

= ao o ] v o ) e A v o o - | = a v o
BINTUIAEUATNUITUAT IOC LLmﬂzﬁlﬂﬂqﬂqﬁJLﬂu 1 UUAR m@ﬂqﬂqﬂuu@@mﬂ@ﬂﬂﬂuLuﬂﬂ’]ﬂﬁ‘@quﬂ?ﬁ‘NWmﬂﬁﬂqﬁ"]m

wanannil lein1sAuAinminesslseney tnsldinaeinisiaisanaitinutinesdlszney (Factor

2
a v aa

Loadings) fiasilA31nn31 0.40 (Nunnally and Bernstein, 1994) 4411348381 Factor Loadings 351414

o

0.406-0.926 WAz 2) AKLETasU (Reliability) Tassauilsiianun TnaldAnduilsz@ntuaani (Alpha Coeffcient)

1 £
=S 1Al a

YRILFAALAUAINITLRIATRLNA (Cronbach) T9ARLAFEININNGN 0.70 (Hair et al., 2010) a1u3daillaan

=

9291974 0.707-0.850 luanaansuls insasdadanuidaduninesna wanaldlumnisg 1
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A1919 1 WAASANTNMINeYALTTNaULAZANENLT AN Twaann

Aauils Factor Loadings Cronbach’ Alpha
AugFnumalulatiansauma (ITK) 406 - .877 0.707
ﬁﬂﬁx’lum@sﬁmxﬂi:qﬂﬁﬂ‘%m‘?lmﬁ@mﬂiu‘ﬂaﬁmmumﬂ (SIT)  .472-.926 0.850
AINAINTN IUN9TLAN TR AN19N19RU (AFD) 658 - .883 0.823
VnerAuanUzanIzaeeingdyd (ASQ) 656 - .812 0.797
239¢111930U89NTTYT (EFA) 672 - .831 0.805
13LANENINNIFANIL9Y (APE) 729 - 841 0.841

3.4 anen lunnsasedeldn1simmesiadfdaussane (Descriptive Statistic Analysis)
Tranisuanuaspaad (Frequency) uaziatias (Percentage) WAYNIIAATIZANITNANDEILLILINYAT

aa o o

(Multiple Linear Regression) lunnamagauanuduiusazndwanuiduiiaaninaewindydeypsanatiulsz@nsnim

q

NNFANILY

o d a o
4. NAANEMIIAE
¥ ] [ a ol 1 = A =2 o a A
gravnuuasunudauluaiduiwende a1gAndn 30 T AnsAnesziuLFaaynss Nan1unm
ansa elAleAFaIReuIZUIN 10,001 - 15,000 UM wazilsyaunisninisvinautiennd 5 1 dmdunis
Apnzdanduiusaasaruiiuiieandneesinydyananawaziss@nsnmnieanitueu wansldlunne 2

X
U

28

a o

A9 2 NsAATvTandNiusrasaNueaTnaesininydyanaiawazilszAnsniwnisaniiiuenu

A ITK SIT AFD ASQ EFA APE
ﬂ'ﬂL’ﬂaIEI (X) 3.853 3.905 3.816 3.753 3.827 3.908
fﬁi’]ﬂfmmﬁﬂuuummgﬂu (S.D) 0617 0.657 0.603  0.601 0.553  0.540
AnuiFumalulatiansauma (ITK) 1.000

nwelunislduasdssyneld wiseailamalilad 0.613"  1.000

A1941NA (SIT)

ANAINTLUNNTIATNETRYAN19NIIRU (AFD) 05797 0.606"  1.000

WnmrAuANEUzIRNT1etIMITYT (ASQ) 0.538" 0536  0.653" 1.000
A772NUTTURUNTYT (EFA) 0.538" 0484 0.764" 0.772" 1.000
1agAnEN1NNI9AHWITU (APE) 05907 0.5137 0.7127 0.764  0.796° 1.000

“ JadAymneaianszay .01
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aa o

AMNANN 2 LdasnaniIAmziAdul sz Ansavduiusannuiuleandnaewindydynnanawas

]

Use@nBnnnisaniineu wudn Anauduiusaszndng 0.484 - 0.796 Hanudniusideuanasneililadn Aty

NNADANIZAL .01 wananil lenaaau Multicollinearity IaeldAn VIF wud1An VIF aesiautsdass Ae Aansidu

aa o a

Heendwaasintinydaanaadansas 1.878 -3.560 TedlAtiaandd 10 wassinsaulsddszinudunusivly

2

seauiladnaliifniloymn Multicollinearity (Black, 2006) asnsniinlulddmszinisnnneanyguils

aa o o

A1579 3 NInAdeLANNANRLTIaeAlsznauANiduleeinaesiniydyarariaiulsransnamn

N1FANILL

Aanilsma (Usz@nsniwmsatiiuany (APE))

o

o @3 a a L | aa
adAlsznauANNLudaa TINIBIuN mﬁqﬂmqwa

B Std. Error  t P-value
Auisnumalulatiansauma (ITK) 0.146 0.069 2.096 0.038"
finudumslfuaslazanfdietesiiamalulad -0.013 0.071 -0.184  0.855
AN38UNA (SIT)
AINAINIT IUNI9TLAN LY ANIN19RU (AFD) 0.152 0.087 1.746 0.084°
MinseAUANUzIanIza9un T (ASQ) 0.306 0.084 3.648 0.000™
A772UTIURUNITYT (EFA) 0.371 0.096 3.882 0.000™"

R=0.847 R*=0.717 Adj R* = 0.704 S.E.est = 0.54376

'P<.10, "P<.05, "P<.01 AnuTtudnAun1eania

v aa o

AINANIN 3 NM3AAEIANNENR LTIz I NeALsznauresAuuliaanTnaasiniydyanaria
Audsz@ninmnisaniiivanuaesnanisingiudiuaninludamdnazan Inan1siiassinisnanesnigu

a

LT umen (Stepwise Regression) Wudn annuiluilaandiwaasiniiydgyanaria J 4 aflsznaLid]
pNANALS UL sr AVENIWNNIATLNU Ae A EFumaTulatiansauma (ITK) anuassnlunisimazideys
NNNITNY (AFD) ﬁﬂwmmz‘vyﬂwmxqummﬁﬂﬁtﬁ (ASQ) wazaseNLaInsastiniTyd (EFA) lnaAninaans
m@qﬁuﬂixaw‘ﬁr@wﬁuﬁuﬁwu@m dananaseeaz 71.70 (R = 0.717) @ﬂwﬁﬁmﬁﬁﬁmmmaﬁﬁsxﬁu .05
flAnuAANAARRLINATNENN DT (S.E.est) = 0.54376 LL@:ﬁ'ﬁZﬁlﬂ?taw‘é‘ﬂmmiwmﬂﬁ‘tﬁﬂ?ﬂ_lﬂﬁ;\immaaﬁ

faeay 70.40 (Adj R? = 0.704)

AT 4 NMmaseUANANiusresaNiuiieanTnaesintydyananaiulsyAninnnisanitueu

Aauilsana (UszansnIwmsatiiuany (APE))

a o

@3 a = L | a
ANNLLuliaainraslninydeAnana B Std. Error t P-value

Anuiiutiaandwaavindydyanana (PAT) 0.831 0.052 15.961 0.000™

R =0.831 R*=0.691 Adj R* = 0.688 S.E.est = 0.55844

o

HANATYNNATR

'P<.10, "P<.05, "P<.01 ANl
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AINANIIN 4 N5AATzANNENRUTIz I AT uRie T waewintyTyaRanaiulss@nsnn

7

o = @ o

n1eALNIeIRiansiaudIuain ludmineran Inariavaetesdnlss@nanduiug dinans
¥ae1az 69.10 (R? = 0.691) aeinafliadAtynneananszau .05 JAnuAa1ALARaUNIATNENTad
(S.E.est) = 0.55844 uazAduilszandansnisnainsnfiliulgsdnaiicdaany 68.80 (Adj R* = 0.688)
7 a o v Yy 1 [~1 A = o =
faiauauuzaInniey Inagaaunuuasuninlidaiauaunuziimnuiiuiasanaesiniyd

Tty
TugpRaniaaziesamsnvintiydeenlatls Geiaansliiguisuarantiunisfnmdneusnluiei

5. andsranamsaas

nsAnE AHENRNSIznd WA NuleeinaeiniydyArariaiulsrAnininnisa e uees

o

Aansrietiudaudninludmdnazan wudianuduiieadnaesindydyananadaudniusiudssdngnmn

o

31
N17ANHLNNY 48AARBIILNNUAAEUEY ARATTAS 8antia LAY NWNANG

=
AUIUNAING (2560) 7237 ATl
.

Hee 1 naesfae Ui TAsWIWIANENINAILAINE ATINAINNTNEY | BEesieilled waidiNANE Ui
= =2 a oA =<
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Abstract

This research aimed to examine the relationship between sustainable development report and
corporate image of Thai Listed Companies. The questionnaires were used as the tool for collecting data from
123 accounting executives from the listed companies. The statistical techniques used for the analysis of the
collected data were multiple correlation analysis and multiple regression analysis. The results indicated that
two in five dimensions of sustainable development reports (human rights and community involvement and
development) had positive relationships with and effect on corporate images. Therefore, the accounting
executives of the companies listed on the Stock Exchange of Thailand would have better apply the
information from this study to planning policies and guidelines of the sustainable development reports, as well
as disseminating the reports to the stakeholders and the public in order that they will have a new format of the
reports which reveal both facts of financial statements reflecting the business profits and the performances

showing responsibilities for environments and societies.
Keyword : Sustainable Development Report, Corporate Image, Thai Listed Companies
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COR - 0.551* 0.613* 0.547* 0.602* 0.765*
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Frudeuanden (EUN) 0.024 0.059 0.413 0.680
FunsmesnunnsAesiLa (ANT) 0.049 0.093 0.523 0.602
AUNNIRAIIINARUTHTULAZAIAN (COM) 0.425 0.052 8.145*  <0.0001

F =44.899 p = < 0.0001 Adj R*= 0.657

TrlednAyneatAnezsiu 0.05
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Abstract

The purpose of this study is to examine the relationship between service management strategy and
competitive advantage of private hospital businesses in Thailand. A self-administered questionnaire was
used to collect data from 167 executives of private hospital businesses in Thailand. Data analysis techniques
used in this study were mean, standard deviation, multiple correlation analysis, and multiple regression
analysis. Findings revealed positive relationships between service management strategies (customer service
plan, customer centric, service mind) and overall competitive advantage of private hospital in Thailand.
Therefore, executives of private hospital in Thailand should focus and apply service management strategy in

order to increase the sustainable competitive advantage.
Keywords : Service Management Strategy, Competitive Advantage, Private Hospital Businesses
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