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Abstract

In recent years, omnichannel logistics has played an important strategic role in the business- to-
customer (B2C) process, relating to multi-service channel delivery to end customers. Omnichannel logistics is a
system used for inventory coordination and management, including distribution across all sales channels. As a
result, it enhances customer satisfaction while optimizing the logistics cost. Understanding customers'
satisfaction when using omnichannel logistics is a key component that affects business competitiveness. The
objective of this research is to study the factors affecting customer satisfaction when using omnichannel logistics.
To assess customer satisfaction with omnichannel logistics, this case study uses Importance-performance
analysis (IPA) which is a useful service quality assessment tool. This study also proposes resource management
techniques to improve and develop the quality of omni-channel logistics. A questionnaire was used to collect
411 customer satisfaction survey forms from a large e-commerce company and used IPA technique to analyze
the data. The finding showed that they need to improve both the presentation style for the pre-purchase
channels and post-purchase product safety, and employee quality in the customer service of automatic
purchasing systems according to the calculations based on resource allocation.

Keywords: Omnichannel, Evaluation, Satisfaction, Service Quality, IPA
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I5TU FaUssoumansduiietesuduazuins el Schroder & Zaharia,

Aaruagdevnanisdusasananuiludius

2008; Verhoef et al,,
2007)
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98 Uada A1a5UNY Flaue
A12  anuazaINlunig AVINTIALSIHAZYNADITBITIURUAIRDEE Il (Schroder & Zaharia,
LREEIS andliisedldnnumensnunntunisdedudiezdu 2008)

'
v aAada a '

Uadudn A iiBvsnaderiruniLasng AnsIuY0IgNAT

Tunsyeduansadaly

Al3  NUUIMIVEINSVE  AUNMIRIAnieusn1siaglasundaninnistedudn  (Verhoef et al., 2007)

' YR

LWuN1IINEIUTovEANUsAalad Uy ntAgInuNg

v
a o a

Ansadudndunisasisenudeiuliiugndnle

TUROUNSINTT0: VaULUATBITURBUTlUsENOUMENTEUIUNSIndsasAuduA 1Oudiudrdglunisadng

UszaumsalresgnA Aanssuvanfazaieanuiisnalawazauinfvesgndn asulunisdduivgdosmdfiasos

a v

anuTInsuazUasaivvedualundn wineuihdumilasuasgnussyegluussadnriivanyan wasdudfignan

Y

A P v a

1ﬁ§ufuasﬁaagnﬁmmamuﬁﬁa%@ Tunsdifiduidomensednnuianain nsdsiududiodudediezdosding
Muusolineu wiludruvestesndlumsdsiu suferldieuazdomslunistrse Sulunsdiidnsuiasaud
(Konus et al., 2014; Min et al., 2013; Singh & Jang, 2022; Vakulenko et al., 2019; Xun & Jackson, 2019; Zhang et
al., 2018)

M58 3 TadelunsussilivanuiianelavesgnAnlutosmmainisde

98 Uady GUGETRE Kiaue

Ald  anladne AlgaelunsdndsduavrsodsRuduailnnusngay i (Xun & Jackson, 2019)
msroulsuiionanauunudinnnni wunisentiu
AssTHdannsIndaduaAursodndduailiinglui@n
Anldaneiiefivennstadulumuiisivun Fsdamanidmwa

somnundlalunisteuavnisdsrududvesgnaliegnwin

A15  auUanasiy ANUEEIINNSTeAu T lllsdanmenueindull  (Schroder & Zaharia,
YRIAUA lendumngenagyhauligniswmsedudilasuunll 2008; Xun & Jackson,
Wulumueudeanis auvailavdmasenisidenteawns  2019)

AMSUNISANEUA

Al6  avwdavguly  Anudavgurasemalundvedsreslia anuiviseisnisi (Xun & Jackson, 2019)
NSAUEUA anunsodsfuduAAulAvzYInIERuNITUBUINvegnA

ANLAzAINaUIaTTiA e lavesgnAnBLiLNINTY

1% v I

A7 UsedAviSaamns  nsdndedeiiiuseAviam Gumazdesegluanmiianysal  (Min et al,, 2013;

o

Inaq Liinanudeoneseninmsdnds WedweududgnAiae  Schroder & Zaharia,

O
o A

fanelamndudfidsweinisluanminuasnsivauysel 2008; Xun & Jackson,
2019)
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98 Uade A1a5UNY Hleue

Al8  USTYIRN lunsdndsussyiuataludndmilsigndvzdiuniiansan  (Min et al, 2013)
Usznaun1sanaula ussainaileinuaenaqeaiuisnis

Indsdumuazivangiudummeasdiginluganuiianela

YoIgnAIla

A9 sveznanlums  szeznanlumsdndsiumsiiruaenadasiuauduas (Frasquet et al., 2015;
ANLTUNNS LLasmméfaqmsmaqqﬂﬁw ANUAIANIBTUTEENT AT Min et al,, 2013; Xun &
Sdadushimunauiimelassiussornanlunsings Jackson, 2019)
asnsnad g uveoyamsdndsiiguetmunlily
ﬁau%alﬁma@maﬁ]zé’aﬂﬁmmmqmnmmuﬁiﬁﬁmum

wld

A20 AFnstsedu A8nnsthsedulunisderudianuviannvanginnstisede (Min et al, 2013; Xun &

v

Mladeuaztuneunstiseiulasudaaugndisuiin - Jackson, 2019)

mshgsnssudnsagatluiaed

Importance-Performance-Analysis (IPA)
Importance-Performance-Analysis (IPA) daduasesiionldlunmsimsgissauanuddyvestdadenaula

wagliasgianuiianelavesgnaitunisliuinis Faduignsiaudeuthunldlunisimuiuiunmeniseain dn1s

°

hunldpsswsnlag Martilla & James (1977) Tngun@unaiisn159ed IPA azlddusunisdnainuanuaiAgueinis

USudsalade uiillesnnanuseudelunmsldau IPA Jsgninluldiunuidemusing 4 untu Falaenilduditeyad

IFnnsdsintu sxdinisdisnnnudfgrenasifad uasanufimelavesarladuifieasrauvindaesiin da
szuUsnaansilasanundu 4 wuu teun Jadeiiedlu annia 1 (Keep up the good work) fiaaumunedn aaudfey

U
)

gauazUszavnmas duninedweanidadfiegluanniat fanuldiusuniemsudiu Wugaudwesuidnuasens

Q

o ' a a

Snwsedununmilienld Jadeiieglu annia 2 (Concentrate Here) Siaumunedn anuddygauwauseansnine tu

v

wunedeladeiiegluanniail Sudusedlddunsusulgudluiuiimssdugedeuiidfy Tuunindaedifves IPA 9z
WinnudAgyivanniatiinnian Jadeieglu ann1a 3 (Low Priority) fiannumngdn anudidymuazysednsaime

uwmamfj%waaluﬂmmﬂu Lildfinasionmuiswelavesgndannidn uazuiemesdluldlimnuddgiuidede

o

mmuagLLm adeiioglu annna 4 (Possible Overkil) flpumanedn rnuddgsuAUsansmgs Tumnedslade

@

negluanneililiiinadeanuiianelavesgnduntn uivsenlianuddgyiu ﬁmauu 9 wnauAull (Deng et al.,

2011; Li et al., 2020)
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AW 2 IPA model.

RP
quadrant 2 quadrant 1
(Concentrate Here) (Keep up the good work)
RI
quadrant 3 quadrant 4
(Low Priority) (Possible Overkill)

fian: Cheng et al. (2013)

Importance-performance gap analysis (IPGA)

Cheng et al. (2013) lAnd1HIn155TIUULIAATINTIATIZRUIZANS ANANEATY (IPA) LUNAULD9119983

a a

a @ v a a € ] °o o ° & 4 A A
AaunmuInsuiawlidulunnsineitesing anudidsy - Usednsam (PGA) wuudtasalunioied
dnlglunisnununagnsnisinassminenslvdiiens vaussnuden1svesuilnadfioUSuuHauaInn1TuUINIg

TnesudunisldanudAyduivnsuazanuiisweladuims nszuviunmsilazdniudsanadadunisi IPALGY 91niu

o

3zi1Uadunianlu ann1a 2 (Concentrate Here) A3Munungd1 ARudIAa s UsEdnaina umvuaanu

o W & o

ANAIAYVDINITINATINTNGINT BIT2ELUNTENINANNAAYFURNSAuAmLNIneladuivsunTuaIAuAINdALY

o

[ a

Tunsusuusanavdegaiume

YBULIANUIY
lunuddeillafnwdadeiinaseauianelavesgnasenmnmeetesuiviwualaiaindainnisnuniu
ssunssuiitasumswewnslugiudeyaiiduiisensu wagldfnudeyannnisifivuuvaevauludedisianield

Reulanszyluvouwnvaanuidenuduiulsssnsiaunlaanngu]nsimuengusiieg1swes Taro Yamane

=] ac a o
ITHUYUIBTNITIY

msselunsailddulanustunsunisiseesndu 6 Tusau HLn A1SAIYUAYEULIAIUITE N1SNUNIUY

U

[ |

ssunssuiielilaun@sdadenasldlunsussdivanuiisnelavesgninfiidennninnisusnisveseeuiiviwug N3

pankuUUTRILLAZIINKUUABUANITUSEIlIuAUitnelavasNA1 Tins1endeyame IPA antudad nuaudfgy

v
[

TunsufluiionmuikayUsuuTnunmeie IPGA aavheasuuaveiunenanisidelunsail
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AN 3 LRURLERSSE D8 U5

ANRUAVDULUAIIUINY

NUNIUITIUNTIY

buudaaundl

___________ IPA

Tadeluannia 1, a9n1a 3 wavannia 4 Uadeluannin 2

IPGA

asuuavenusena

Ussynsuasngunlgn

Uszmnsnldlumsideasalifegnimaglduinisanuignnstlinw derdveg nneludminngamnumiung

U

YA o

Tner3dglafmunruInveInguiieg19mnaiEN15AUINYES Taro Yamane

N
. T T ¥ Ne
e
n = YUAYBINGNFBE19TIFDINTS
N = YUIAYBIUTEVINT
e = mNAMALARUYBINTELT IR TIsuTULH

v
av Aa

TuanAdetdvwevesszansi 14 duauw Mndunuvesiiluauinvesussnnsd@nydad aumain
waeugensulaliiu 5% FBn1sAwineieTBn13ved Taro Yamane agldvuinveanguusyeinssiiegnei 400 Au
N

rl=1+N92
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~ 1.4 x 107
0= T+ (14 x 107)0.052)

n = 400

Ineiideliduuaniuuasuanuuarausanunumudeyanniiiofoegludminngammumiuas Jdlddeya
Pnsanuveuakartomuuafianunsahuludeyaiietnszinald 411 ya Fadudwnuiiasmiunsiinngy
Usz¥1n3i0e19u04 Taro Yamane Aunainniisuiseusulafe 5% wagldvuiavesuszans 14 aauau 3103w

voniluanTnvosusennsdlAng

\3esleddy

nsfnwinsusziluauiianelavesgnadenun nnsuinseeniviwualadadind nsdlfnuiuivngsia
wdedBidnnsefinduimilslnewiuiifansausineg seninmaiunsesgnéuilededud §3uldlFuuvasuny
(Questionnaire) Tngutseonidu 4 dw il

dwil 1 msneuiunieufiasmstugeunisliteyaieliiuluaudeimuavesanznssunisaiesssuns
398luAu (nstitutional Review Boards %3® IRB)

dwit 2 Foyamiluvesfiiaglduinisussnnsdfnwdu 4 9o Feusznoulude e 8y 913w uay
eldindodoifou

dwit 3 seiuaruddyvesdadesing 9 Tupauninuinisveseeuiiviwualasuuseaniu 3 daaman laun
noudo deuarndaie Ingeenuuulisimisanuaznindensldinaia IPA Sevolvgmevuuuaeuniudulseiiy
Anuddny neudadu 5 seau 5 = ddunn way 1 = llddgas suseiuvesnnuduase (Cheng et al. 2013)

dndl 4 szduanufinelavestadusing q luaunimuinmsveseoudvuua Insutseenidu 3 faamdn loun
reutle Fouasvidste lavsanuuulisnsarmasmndenisliinaia IPA Sswelgrounuuasuauiiutssfiueufia

nola Insudadu 5 szeu 5 = drdnann way 1 = ldddias auszauresmuduase (Cheng et al. 2013)

) o A a v
AsHAILILASaLNanglun1sIde

'
2N v a

B3 ”alé’ﬁwmswumm'ﬁsmﬂﬁuLLazsmsamﬁa;ﬂaLﬁsaﬁu{Jfﬂ%ﬁﬁwaaiammﬁawaiwmqﬂm‘mﬁm’a@mm‘wmi
Winsesuiivuualadaing anduldademanluluuaeunumunseuuanuAnuesnyise wasitonuiiieanse
B3 ”alﬁﬁwmimaawmuLﬁsmmqmumiﬁmﬁmmﬂgﬁjlﬁ?f&nﬁumﬁi’mu 3 Yy nadNSTlFaNNNITIATITRAIURSIES
Lﬁamﬁuamwaaumu fifnpuniesmswesuuuaeuany (Index of item objective congruence %39 100) agjﬁlixwﬁﬁﬂ

0.67 - 1.00 lneadeviaatuegd 0.89 FadlAunnnii 0.5 Wuriiseniulain dednmdnnuaenndesiufiuingusyasd

desn1sin usnandladnimageuainaudedu (Reliability Test) vasiuvasuniu lagldnsmanuesiulagly

Fuusyansuoanvesnseuuin (Cronbach’s alpha coefficient) Fsfiruaaiin () Nweusuls azsedlddesnin 0.7 Fs

dednasesdiolinnudedusgluszausausuld (Nunnally, 1978) lnswuuaeunuyail maudeduresuuaauny
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Vit dArduuszdnsueant wiriu 0.995 Jaduaniund 0.70 Wueeensulddn wuvasuanuinunwiiesweiiay

Tilunsiiudeyanguiiedns ndwntuiideduiiasedeluldlunsifivieyasss

dhAuazn1sIAIILiTaNa

4

mAteillaldindesloniiifedn Importance-Performance-Analysis (IPA) Tunisiassinamuddyuazay
fawolavesadeildlunsusufiundeaniulald Importance-Performance Gap Analysis (IPGA) Fuduin3osiioild
Tumsdamasizsinadnslresnunlusuuuvvesmsdnddusiuusiiegluagnia 2 tilensusuussnaaIn Cheng et al
(2013) W iaueisnsifineutsoondudiuwes IPGA 4 funou léud

1. ndnnldaanuddguazainnufionelavesusasuenitiduudrlimuameainnuddyads (1)
avufianelaade (P) puddnadsvewsazdade ) nassausnufiovelanisveusazdady (13,)

2. ™A1 T-test AENSARLUUTUADIFILUS

s

3. AUINMIAIANEIAYFURNS (R) wazAuiswaladuivs (RP) vasusazlade Tnsn1smiaiaudnagy

v
v o §

duimstuausamlaanAaudIRgyRdsnIAIsANdAyLRasYLaay ATy (E/I_) WFN1TMAITRIANTINDTY

duivsduavdeslinnuddyivdesinvesaiuianelai sveudazUadenunadnsnignuse iulaegnou

LUVABUNNY AINUITNTANYBIAUNINDLIAUINS (RP) 98ABIAIUIUAIL A15199 4

A15199 4 NsAWILANUAIneladguNnS (RP)

Feuly HAN15IUFIIN t-test RP
P, >1, Significant (p<0.05) B/P
P, <I Significant (p<0.05) —(B/P)!
P,>I,0orP <l Non-Significant (p>0.05) 0

o o

4. Jasvumnudfgyuesnsdnasiineinsiidesnnisuiulsasentewenvidwnaniuannieil 2 augns

Do rP; \* [ RI-1
7™ [\ max|RPy| + max|RI-—1]|
T T

Nan133IvBuazN1saRUTIENA

NAN1538

msfnwadsdldldmemunussunssufioneuinguazaséil 1 Aenmsvdadefifinasormnufielavesgnén
sonuamnUInsveeeuivuualadaind mudesmniaiuneesgné Tiud Yemsdeude Yemnsie wa

Founmae lnensautemsdidelanuladeniinaseninuimelavegnidenmuninvesesudviualadafndis

Yseifiunaau 20 Jadunun1snan 5
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a &

M19199 5 Uadenilnaseanuiisnelavesgnidenmninvesesuidvualadasind

Uade
Yownsnoude Al ALNADY ATUAILYRITRYA
A2 Anuiuaievestoya
A3 ANALAINTUNITALIT
Ad Fupeutiresenisium
A5 sUuvumsaueduiiitnaule
A6 ANNansatunsissuisusimsedumviinpienu
foamsie A7 ANEEAINTUNIST
A8 ANAIMNTUINTVRININIL/ S8UUsnluda
A9 ANdEnsalumMssiesesAiuguele
A10 1 uagluslutuy
Al1l AnuUasnnslun1sdisetuy
A12 ANNarAINluNTEsE Ry
Al13 NUUINIUSINITVY
Foammngdo Ald Algane
Al5 ANNUaDANBURIAUAN
Al6 AuBangulutomInIsAuau
AL7 Usgandamnsdnes
A18 U39
A19 srazlaalun1saniung
A20 WN3915ERU

o

nnUsraead 2 lumsussdiunaanuiisnelavesgninnidenmninveseeuivuualadaindlagldisnsnd

v
A A o '

%931 Importance-performance analysis (IPA) Fufuesasdiotinnunimnisuinis naddewuinladems 20 Jade 8 9

1% v

Uademneglu annia 1 JanunedvinladedanudAyguuazanufianelavesgndiiaseguds vienaiunsasny

Y

wnsgumsUInisietlild waskansidedmut 3 Jadernoglu annin 2 Saunefaisnnsdnuasiesins
Usulgsegraseiau tae 3 dadeiinneglu annia 2 dusgludemamaiiumanesgnn gomisay 1 Jaduldud A5
gULmeiﬁWLauaﬁmaﬁh mmimmﬂfﬁau%a, A8 @z:umwmi‘u'%mimmwﬁﬂmu/izwé”miuﬁammiaamaé?ﬁyauaz A15
anuasnfvesduiandesmavdate uaxdl 4 Jaduiianeglu annia 4 Alifleuddudedidlausinduldsua

v v

fanelgaiumnefianasenlalinnuddyiuladedliddy

o
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AN 4 wanaadnsUN1sUTZIUAINAARYLAZANTINELIAIBAITIN IPA

Importance Performance Analysis

4.800 o Al

4.700

4.600

o A2
w O Al13
:Z(’ 4.500 ® A5 ,
A5
E © A8 08 198 A2pPA
(@] @ (0] O A4 Q@
S 4.400 @ Al6 A7
= @ Al7
o AY
4300
o A4
If ° 13 \Y;
4.200
© A10
4.100
3.700  3.800  3.900 4.000 4100 4200 4300 4400  4.500
SATICFATION

=

MnuaENEIATeiiiunszuInnIT IPA Fauandunind 4 du vinldinuin Tudeansnountsdoru A
gndesuazasuiwveatoya (A1) fedndutladeiidfyiian Tasldazuuuamnuddyiedseyi 4.793 azuuu wiiile
finsanfeeufimelavestedoiud andulfidderissswinenuddyiuanufielanniian (ttest =-16.50%)
usiieegnaty Auuuvasamuddyuaraufinelafifoteglussduiiganediazanly anma 1 fignédaanudis

wolaudadunislasuuinisludesned Wwudeiduduladvanuiuaivvestoyn (A2) wagAuaIITatung

1

Wisuifleusaseduiviafeaiu (A6) ilderinmesnsuuuanudiAguinnitanuiianelavesgndn wingatiednd

Aaunmvestafellegluseiuias widsimedmdaaseuusuily Aedadeguuuunsinauediinaula (A5) Jadedd
A1veIAUianelang N 4.268 (t-test = -0.173) 013diA1ANLANATENIIANNE Ay AvAuianelaliundn we

Azuuuauianeladudesnitunue vilvdadeianegly annia 2 uazillensivaeuielTunavemingIninlsdinass

TlngdmsesiiIunszuIunIg IPGA Fauandlumisnad 6 Tu Adadutladefianwduddui 1 (D) = 0.23) andade

anuaiegluannia 2

I v 1

Tugeanamsdeddsiaulafie wiianuansalunisaesesnadudvisld (A9) idanufianelavindu

[

ANENATY (ttest = 0) uAAIANUEIAYFURNSA LA Adelsenin 1 WwReAuiiAAuRaweladuimsle -0.99
mnganuinsiiigndninanufiselavinduanudAguionnuaaniay Gilimemedoniusdenis wazly
Foanefidaiidn 1 Yadendewilununinegiusaaiu laun AnnInn1susnIsveniine/ssuudnluli@ (A8) et

Juladengndnfianelatiosianludemsll 7 3.788 avuuu Faduladenivesinseninenuddyiuainuianel
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WINTan (ttest = -29.27) uazwiuouintadeiiavanagluy ann1a 2 WensivaeuisUSunavamingnsiaisinassii

o A

IngTiATzsinunszuIuns IPGA Jauandlun1snei 6 udy Jadedfiendudwivi 3 (0) = 0.20) Mndadevisnuaiiogiu

9NA 2

ludeamandenisgenudn UssdnsamlunisindsretdadeniaudAydesnani 4.358 Axuuy usiay
Uaonsevesdumdeindudsddiian 71 4.511 azuuy suanuianelavesomnilfideadefissdumuiisnalaves

P

AanudavegulutemsAududingan 3.871 avuuu uaziiadenneglu ann1a 2 Ae AuUasndevesduni (AL5)
Tngmndinsnensidntnnisinasimsneinslunmsusuusnunwbiniladedidudwiun 2 () = 0.22) aunadwsnle
NNTIATIEVHIU IPGA Fauanslunnsai 6

M99 6 HARNENITIATIEAMNINNNTUINSVR RN AL daRNE

Uady ANUdIAY  AuNsnela P-I t-test RI RP Q Dj  Rank
) (P)
foute Al 4.793 4.394 0399  -1650*  1.08 -097 |
A2 4.569 4.370 0200  -10.11*  1.03 -098 |
A3 4.224 4.234 0.010 0.69 095 000 I
A4 4.280 4.316 0.036 2.11 097 000 NV
A5 4.440 4.268 0173 925 1.00 -1.00 I 023 1
A6 4.438 4.287 0151  -853* 100 -1.00 |
g0 A7 4.423 4.270 0.153  -862* 100 -1.00 I
A8 4.465 3,788 0676  -2927* 101 113 I 020 3
A9 4.338 4.338 0.000 0 098 099 NV
A10 4.144 4.273 0.129 7.79 093 000 I
All 4.448 4.355 0.092  -646* 100 -098 |
A12 4.472 4.428 0.044 433 101 097 |
A13 4.521 4.350 0170 -917*  1.02 098 |
wiide Al4 4.431 4.360 0071  -558* 100 -098 N
A15 4511 4.190 0321 -1393* 102 -1.02 I 022 2
A16 4.409 3.871 0538 -21.48* 099 -1.10 I
AL7 4.358 4.343 0.015 093 098 -098 N
A18 4.462 4.416 0.046  -446* 101 097 |
A19 4.455 4.290 0.165  9.02* 101 -1.00 |
A20 4.462 4.360 0.102 683 101 098 |

*P<0.05



Journal of Modern Management Science 16(1) (2023) pp. 16

1nuan1538e vilianunsaneuingusrasdil 3 lunisiausnisdaassnineansiifiogegiadda thun
Uuusuazimaunnliidausslonigaaadmivuisnsdanunilld meuisnnasdinudifessuussdadelu
druves 1) JUuuumsihiausiithaulasindesnaneude 2) audasafovesduiandesmamdsde 3) aunins
U3msveswiinau/sruusiluifoindesmate Inemndesdnassvinensidogesnssiin asdnassmineinslunts

Ysuugsnaunnliuntadewmaiiiisesas 35, 34 uag 31 aua1du

afUs18man1sIe

°

iAdeidarhIuiiossydadedid Aydmsudsviliuaufianelavesgnasienmunimuinisveseeudviwug
Taadind Tneldinadn IPA uasiiasigiteddumnuddglunisuiuussaunn Ingldinadna IPGA iiedaelunisdans
ninensitegosadinlianuselovigean

fuvestiadeililunuidoiaenndesiunuideues Tueanrat et al. (2021) Fsimuailadeiildinainnig
Fumsvesgnintuiy feitadeilllumsUssiiumisfioelavesaunmnisuiniseouiivuualadaindvesnuidel
firnuaenndesiuiladslunuideves Adivara et al. (2019) Fsnanfstladoiililunisuszidiunuamiinisveoei
Puua ludruiigndudideuarludiumsiansadsdud

2INN151ATIET By anILA1I197 6 wandlingIudn armddnuesiaderts 20 sennsdu fssdugandy

o

Anuddy (8) Medu Wesanfiavuuuannndy 4 ezuuulunndads dliiuingndifivsyaunisellunisldusnisauli

o

'
o ' a

mmﬁ’m@yaEmmﬁ’unﬂ{]aﬁaﬁ%dawam’ammﬁqwaiﬂumi"l,é’%’w%ﬂﬁ‘uaqmmfm mslipzuunpuddnyiinoud g
iy avdwmalitadeiidmarennnmuinsvesesuivuuailisuaruaulanniulude

adndlsfinu msliazuuunnuiionelasedadets 20 srenstu dazuuuanuiionelaesniinziuy
anuddade 16 Jade venaniiannanmsiesziduhlinudt vidnusiddiedesn 3 Jadeiimeidnesdes
Wannegaseay Inedaderanuiinnuaenndssiunuiseves Huang & Dubinsky (2013) finandsnisuseiiu
aufielandinisgearldiint umnladfinisde Sanszuunisdesslifadumnlifinssur unistounisgeiinme
ﬁqﬁummﬁ&'wEﬂfﬂ,uﬂizmumidawﬁuﬁlawﬁﬂmjmi‘dizLﬁuuﬁﬂﬂﬁs’ﬁyaﬁﬁﬁﬁu wenandwanndadldiiuds
arudesmstaulunndesmilinouiutumiuaianimogniasdislmfiunnufovelanndu anwsdaly
nstofigatunaziinundemuinafifiutuse mnuadnsildiniy visnidunsdfnmannsnaiuenudionelaliun

o

anAnluusiazgeamdlaflunas q Yade Insuseliuanufianelaganiianunianis windwdidnvaneJadeiiuandli

Y

wiuddlenmalunsiannusuupnunmuinisveseendviuualadafndiielifAnnnufiswelavesgninungdu

nsilulduselead
nanunTeilisslendly 2 fu fe UseleniBmguiuasseloviduimadanis feanden fail
Uszloviligangu)
UstloviiBemquifenadusuamenisfnwdmivdusznavgsialudusig q Tasannsnthauidetdlse

gannN1sAnYILA



Journal of Modern Management Science 16(1) (2023) pp. 17

Uselo vt Bausvisannig

v
o ¥ &

Uselonli@eauimsdanisainnsideluasaiifie Wvesiamsvesudennsdifnwianunsadmanisidglulady
wwInslunsuuugsnanmesuivnualadaindvesnuies vienulganuiidesnsAnwiauianelavesgnaniidise
AunMuINIsvetesulykualadafindaiusnindsns sufviuusludsaiduduianisvesauesld wedigluns

a 3 [ 1Y |

AumangauluguamnisuInseenlivikualalafdndvesnuies kazdan1snsnensiegededninlunisiiiy

v
=

Usgdnsnmmsvhandlignaninanuiianelauingadu

d5d

3

naInMsMUMMTTansTuYlAlfindededeiidmasonnufisnelavesgnidenanimnnsuinsesudviiua
Tadafind figaefuioun 20 Jade Tasuta 3 fesmansiumaresgnéiasansinsizidae IPA viliasuld

foamnsrautie wutladersdu 6 tade Tneil 3 Hadeiinnegluannia 1 16un A1 anugniesasuduesdoya,
A2 arituasfovosdeya uazA6 armannsalunnUsudisunadedudalindeat i 3 Jeduifamuddygs
wazaufisnelags tunnefadutedeivilimausdndanuldiuisumanisudeiu Wugeudwesuidnuazasinw
sedunmamilionly Hade A3 mwazanlunsfum fenegluagme 3 mneanuiedadeililifnadennufinels
vosgnAnifnuasuismestldldliaruddysutadotogud dmdafe A dunsuiiiedenisdum Gemnegluay
A 4 Fumneaa ﬁﬂ%’ﬂﬁiﬂﬁﬁmasiammﬁawa’lﬂ‘uaqqﬂﬁwu’mﬁfﬂ wivstvildanud i tadedugunauiuly
mavFsnaslianuaulaiu dads A5 sUuuumstiaueAudfiunaula anegluannia 2 11nnd insedladed
mwddygausiruiiselavesgnndsn Uismdndusedasumsusuusuilaiuimsyfugeseudid ey

Fownenste nutladesitsdu 7 Jade 1dud enuagaanluniste ANAIMNITUITNTVRINENW/SEUUnluliR
ANNANIATUN1TABTEITIAN TIAuazlUsuty AuYaeadelun1stiseRu AnuazaInlun1sERukazIUUINg
vdinsue 91n 7 Jade Aeunudlonumsieseiae IPA udr vnlvldnadnsin 1 3 Jaduludemnsiiitinuddy
guuazmufinelagunszutiodeiinnegluanaia 1 16uA A1 mnuvasadelunisthssu, A12 anuazaanluns
F13813u uay A13 uuinimdinisrs ludesnaiddadefinnegluannia 3 fedu 2 Jade Taud A7 Sunouuas
sULUUNTBoTligeen wae A10 TAuaslusludy wiueuhiadedlbilifnatonufimelavesgnéuazmeuionios
Alalldlnnuddysuiadeduimeuisnldlfmuauladu Hads A9 anuaunsalunistesesneniugunsld danlu
i 4 FslalldTinasemufianslavesgniunninunnauiuly Ussmanslianuddaiutiads A8 aunimmsuIns

YoINTinL/szuudnlulia Jsmnegluannia 2 Fadugasouvesu3dvuinndd

v
[ Y U a

ludiuvesteamamainisde nudadefilinasennunanelavesgnaniedu 7 Yade laud Aldane Ay

Uasndevesdua anuganguluyeamianishudu Ussaniainnisdnds ussyiaet seesliananiduns wagdsnis

o

1583 910 7 Yade AAunudienunsinsgsinag IPA uaa vlilanadnsin & 3 JadelutemnsinianudAnas
wazauianelaganssidutadefianegluannia 1 1dun A18 ussydmel, A19 szazatlunisaniiunig uag A20

FBnsthseiu lnglugesmnslfitedenlilddinanoanufianelavesgnduas msusenesilildlinuddayismis

o

Jadefio AL6 anudanguludemienisaudud uwinduiidadeiianluannia 4 Falilatinadeanuiianelavegndiuin

a a o 1

Jnurnauiuluds 2 Jadulawn A14 anldane was A17 UszanSninnisdnds nausevaisianuauladu Jade A15



Journal of Modern Management Science 16(1) (2023) pp. 18

ANUUaeAsievesdun demnagluannia 2 11nnd1 inszdadeilanuddygausniuiimelavesgnaidasn usem
Sndudeddasunisuiudsailoiufingzilugaseuiidday

HAaNSN AN IPA gniadgnseuiIuns IPGA wedadutadelunisunladaymmenswensifiegee

Y

o o

$1im danuiudguasiamnauamnsTiuinsTiiAausslenigsga aminguszasdd 3 Tnonadndannsiaszh
Foyanudt meuisnnadiAnuvdiosfulgatadeludauves A5 Unuumsiaueiiunaulanndesmsnoudeidu
Suduusn Tasmniiniwensiifiogesneinfnmsinassliuitadedi 35% uasdusuiireaiutiats AL5 aruaendy
vosAuNTommasie 7 34% wazduduian A qmmwmw%m?uaawﬁmm/iswé’miuﬁﬁmnﬁmmﬁa il
31% MIUAINUVBINITATUIAINNITINATINTNEING ﬁ’ﬂﬂfumw%’mmmﬂﬁmmﬁwﬁa,;ua%maw%wmﬂﬂums
Usuuguiladadumudrsiu Wofiunnuiiemelavesgndn

1Y

Jadnanazdatdusiuravisuanuldeluauinn

v
LYK

1. Adeldnwiavdssidlunadmeussniesusvnies elddnsSeuiisuiuuiengudainign feiu
FaulaanunsadniunsinsziuuuieniuivasSoudiounadnsiuusnindugudeninfian
2. sfinsfnwdaieanuddgysenindadeindmansenudenunislilelin1susul e wagimmuiiionis

InasIninensiiinauAuAINNge

F78N1981989

Adivara, B., Huseyinogly, Y. & Christopher, M. (2019). A quantitative performance management framework for
assessing omnichannel retail supply chains. Journal of Retailing and Consumer Services, 48, 257-269.

Akhtar, N., Akhtar, M.N., Usman, M., Ali, M. & Siddigji, U.I. (2020). COVID-19 restrictions and consumers psychological
reactance toward offline shopping freedom restoration. The Service Industries Journal, 40(14), 891-913.

Cheng, C,, Tsai, M. & Lin, S. (2013). Developing strategies for improving the service quality of casual-dining
restaurants: New insights from integrating IPGA and QFD analysis. Total Quality Management & Business
Excellence, 26(4), 415-429.

Deng, W., Kuo, Y. & Chen, W. (2011). Revised importance- performance analysis: three-factor theory and
benchmarking. The Service Industries Journal, 28(1), 37-51.

Frasquet, M., Molla, A., & Ruiz, E. (2015). Identifying patterns in channel usage across the search, purchase and
post-sales stages of shopping. Electronic Commerce Research and Applications, 14(6), 654-665.

Gao, L.X., Melero, I. & Sese, F.J. (2019). Multichannel integration along the customer journey: a systematic review
and research agenda. The Service Industries Journal, 40(1), 1-32.

Huang, W.Y. & Dubinsky A.J. (2013). Measuring customer pre-purchase satisfaction in a retail setting. The Service
Industries Journal, 34(3), 212-229.

Konus, U., Verhoef, P.C. & Scott, N.A. (2008). Multichannel Shopper Segments and Their Covariates. Journal of
Retailing, 84(4), 398-413,



Journal of Modern Management Science 16(1) (2023) pp. 19

Konus, U., Verhoef, P.C. & Scott, N.A. (2014). The effect of search channel elimination on purchase incidence, order
size and channel choice. International Journal of Research in Marketing, 31(1), 49-64.

Li, H., Li, W., Wang, L. & Lv, L. (2020). Public satisfaction evaluation of urban water environment treatment public-
private partnership project: A case study from China. International Journal of Building Pathology and
Adaptation, 39(2), 407-432.

Li, Z., Wang, D., Yang, W. & Jin, H. (2022). Price, online coupon, and store service effort decisions under different
omnichannel retailing models. Journal of Retailing and Consumer Services, 64.

Min, S., Zhou, M., Kim, D. & Kim, J. (2013). Assessing the e-Service Quality of Sellers in an Industrial e-Marketplace.
Journal of Promotion Management, 19(5), 556-582.

Mosquera, A., Ayensa, E.J., Pascual, C.O. & Murillo, Y.S. (2019). Omnichannel Shopper Segmentation in the Fashion
Industry. Journal of Promotion Management, 25(5), 681-699.

Neslin A. Scott. (2022). The omnichannel continuum: Integrating online and offline channels along the customer
journey. Journal of Retailing, 56(1), 111-132

Nunnally, J.C. (1978). Psychometric Theory (2™ ed.). New York: McGraw-hill.

Schreiner, T. & Baier, D. (2021). Online retailing during the COVID-19 pandemic: consumer preferences for marketing
actions with consumer self-benefits versus other-benefit components. Journal of Marketing Management,
37(18), 1866-1902.

Schréder, H. & Zaharia, S. (2008). Linking multi-channel customer behavior with shopping motives: An empirical
investigation of a German retailer. Journal of Retailing and Consumer Services, 15(6), 452-468.

Singh, S. & Jang, S. (2022). Search, purchase, and satisfaction in a multiple-channel environment: How have mobile
devices changed consumer behaviors?. Journal of Retailing and Consumer Services, 65(3),

Tueanrat, Y., Papagiannidis, S. & Alamanos, E. (2021). A conceptual framework of the antecedents of customer
journey satisfaction in omnichannel retailing. Journal of Retailing and Consumer Services, 61,

Vakulenko, Y., Shams, Poja., Hellstrom, D. & Hjort, K. (2019). Service innovation in e-commerce last mile delivery:
Mapping the e-customer journey. Journal of Business Research, 101, 461-468.

Verhoef, P.C, Kannan, P.K. & Inman, J.J. (2015). From Multi- Channel Retailing to Omni- Channel Retailing:
Introduction to the Special Issue on Multi-Channel Retailing. Journal of Retailing, 91(2), 174-181.

Verhoef, P.C., Scott, N.A. & Vroomen, B. (2007). Multichannel customer management: Understanding the research-
shopper phenomenon. International Journal of Research in Marketing, 24(2), 129-148.

Xun, X. & Jackson, J.E. (2019). Investigating the influential factors of return channel loyalty in omni-channel retailing.
International Journal of Production Economics, 216, 118-132.

Zhang, J., Xub, Q. & He, Y. (2018). Omnichannel retail operations with consumer returns and order cancellation.

Transportation Research Part E: Logistics and Transportation Review, 118, 308-324.


https://www-sciencedirect-com.ejournal.mahidol.ac.th/science/article/pii/S0969698921003532#!
https://www-sciencedirect-com.ejournal.mahidol.ac.th/science/article/pii/S0969698921003532#!
https://www-sciencedirect-com.ejournal.mahidol.ac.th/science/article/pii/S0969698921003532#!
https://www-sciencedirect-com.ejournal.mahidol.ac.th/science/article/pii/S0969698921003532#!

Journal of Modern Management Science 16(1) (2023) pp. 20

® )
Journal of Modern Management Science giﬁfbj

ustansg nduaisaising
Thai-Journsl Citation Index Centr

Faculty of Management Science, Lampang Rajabhat University

mﬁ “ https://www.tci-thaijo.org/index.php/JMMS —

a Approved by TCI during 2021-2024

4

LY

ANMUAUNUS LAZNANTENUIENINNNITAAINAINAL TR LININUNANITANTUIIUNIINITAAA

vasgsnanlanuazuinisiulssmalng

Relationship between of Content Digital Marketing on Marketing Performance of
Retail Business and Service in Thailand

Article Information

duns Bugulyd’ uaz uAnden vdede’ Received: Mar 14, 2022

Revised: Aug 17, 2022

In Inounchot *" and Cattaleeya Charpavang e B 2, 552

v

Unanea

o

Ul

o U A

nnUszasAiveAnwiAnuduiusLazHansENUTENnINNAaIAR I Al dem Auran1sa Ly
nen1snaInesgsiaiIvinuazuinisludsenale lnglduuvaevaduaiedlelunisifiusiusudoyasinngy
o I Y a a v a a ° aa al a ¢ v [V a ¢
Mg uInsgsiafuanuazuin1slulsemelng 1w 460 Ay wavadanldlumslinsedeya laun n1siasiey
ANAUTUSLUUNYAN KAZNITIATIZVNITOANBENYIAM KAN1TITY WUT1 NSRAIAAITIAITULEM AuANENTUS Fu
AMAT ATULENENYAl ATUDTTUAl Ward wlienganiey dANuduRUuS LaghanITEnUTILINAUNANITALTLIIUNA
nseanlaesIn Aty Juimseslinuddgiuniseainddvaideninerduanudedeld Wemdanive msli

¥ v w ¢

Toya AMUFNRUS AMAT LNANYA! ALITUAINNNTY WBFUSTWLINIAIUABINITVBGNAT NTIANTTFIUTRYAVRS

gniegnuduszuy Wisasnmudeteelilasuanulindasazanuassnanfnngniedwieiies wasdnu

TrenansiuaiLazusnishussaze

a v a

AmdAY:  MIwaARITalalemn wansALiununansean ginamUanuasuimslulssmalne

o

! TanUSeyyien wingmsuTuyquiudin anvndnuimsgiiauazuinnssuadvia anensUnAuarn15IANTT uninerdeuvnansany
Ph.D. Student, Mahasarakham Business School, Mahasarakham University
2 gransdamuzMsUgnagn1sdnnis uninendeumansanu

Lecturer, Mahasarakham Business School, Mahasarakham University



Journal of Modern Management Science 16(1) (2023) pp. 21

Abstract

The objective of this research is to test the relations between effect of content digital marketing on
marketing performance of retail business and service in Thailand. Questionnaires were used as a tool for
collecting data from 460 executive of retail business and service in Thailand. The statistics used for analyzing
the collected data included were multiple correlation analysis and multiple regression analysis. The results
showed that content digital marketing in the aspects of relationship, value, identity, emotion and intelligent
content overall has a positive effect with overall marketing performance of retail business and service in
Thailand. Consequently, the executive of retail business and service in Thailand should focus more on content
digital marketing on reliability, intelligent content, information, relationship, value, identity and emotion in order
to perceive the customer’s feedbacks, to systematically managing the customer’s database, to build reliability
so they could constantly gain the trust and loyalty from the customers and persuade them to repurchase the
product and service in the long term.

Keywords: content digital marketing, marketing performance, retail business and service in Thailand
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3. anudeiiold (Reliability) Juanuaunsavesgsianwinunisnainfieglulavesgniiegnasaiian way

Jumssulseiufiannsedduduasuinmslitugninfifinanimuasasdmasonnudumainionsvinauaunsa

'
a

V01T IR 1UN139A1A (Ruzkevicius & Guseva, 2006) Tayaiilasuanuivndeadenaliuaziivme Ay

a

unvetefmuaaugnaswedeys luvueiinnuneliieavesdeyalzgnimunidtlaiuauysel (Chasser et al, 2010;
Wolfe, 2010; Lin et al., 2014) uenaniifsiidvsnasderiruniuazanuaulavesiuslng (Ausra & Ruta, 2016)

H,: AMsaannnavialfadon muaudeiiols danuduiusuarnansynuiunanisaiiduaumanisnain

4. aue (Value) iumsadradommumseenfiiiunmsvihnunasersuallaadulunmuinguszasdves

(R 1% 1

gsfaldegniilsraninmuaziinurrogniegnedidu wagaislinisasralleniuadenlunisinuiazensual lag

nstndumsuazdsrauarudnialudmned visnannsalifiuaueauioussgmasnedudildgs (Limba, 2013)
pufl Gagnon (2014) aunmwenevildfumaneuaussmiufioansvesgnéniifidneninuasuandlfifiuinnandasi
fusevnilsavelasianie ansavislalunisuidymivesgnan (Ruzkevicius & Guseva, 2006) aghalsfmudon
@mﬁwaqLﬁammﬂﬂuﬁaszmﬂmmEJLLWi'ﬁIé’%ULﬁaﬂLLazﬁmf’]L?Jwﬁﬂwé’ﬂmiﬁﬁayuaﬂmmmm%mﬁam (Ausra
& Ruta, 2016)

2
v a & v

Hy: M39a19A3%a189ilon) AIuAnA1 IAIUauWusUaZHan s NUAUNANTSANTNIILN NN IT7A A

5. avnuduendnual (Identity) 1Wuesdusenauvesudvlunmsynuailenifielonvugguiaduaninsafiage
anvaulavesgndlunaineeuladluduarnuduinuilaamuniinisnaindnesduszneviididgueniionide
nanual Usenswsnuseniildssuunisunuinilemanunsavugnisudaduiieanuaulavesiuslnaluiuiiosulaind

o 4:4' & a1 8w < o o« ° ' a o A & va
AFULUIVY BN Gagnon (2014) Lua%qmimﬁqﬂuaqﬁmﬁLUULW?E]QN@IUﬂqijqﬂmqLLMUQSUEN‘U?H‘V] LWE]VH]%ﬂa']EJLTJuQ\JﬁJa'Ju
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sulunarailidnfusazsduniiassondedisuivguts Ysenmsiigenilemiduendnuallifissusifiananiuaula
e uslan uidenszateamnanuinvesiuitaaieaduinuwenldgiuvesuiyn (Gagnon, 2014; Ausra & Ruta,
2016) muduendnualvesiomanunsavililaenislinszineasideaveguimnufnasassAuazuinnssy anu

Berkley (2010) USEmilnaniigaduiunitlumsisgaaiuaulasmieilomimiaue daluaisliisiynegraiiauangnan

o

©N (Ausra & Ruta, 2016)

P2

Hs n1saaimfaviaidauden) drupruduenanval Tn1uauiusuasuanssnuiukanIsanaudIun

Byl RO N R AT
nmaIN

6. 91510l (Emotion) Lf]umimdL‘lfammqmmawmﬁeiqmaGiEJﬂm:uﬁﬁﬂv‘iﬂﬁmuﬁaa%ﬁﬁmmﬂ’ul.ﬁﬂﬁqﬂﬁ’]ﬁ
drusnazuansnnuAaiududiuvenisvesgsiald vsEniideenisldlusunsunisnanauu Ui enazUszay
arudifamadladoniluinisussdomnesdusznaumssuaiesarutuisiiaiausansedulitugndn
Berger & Milkman (2015) LLafﬂa‘LﬁLﬁu’hL{‘:ams[,uL%qmﬂﬁmaﬁiamimmmm'waau p819lsAMUNITIATIETaENILERS

Tduinflemafensual (Linviseau) WauladmiugnaunTuninieomindunas (Lin et al, 2014) wandliiiuil

o

Viruafvesuslaaeidomnislavanadviauasinsdwillefedunudavinlunisideyauazanuduiiwnduiing

MINABINITRUNANTENUIINNSIeBaNE LT grvgyaun1saainliaisuanideanisinsyane desgeiasuasng

v [

AwdNusAugnA wavnseaulignAlinanuaulauindu (Ausra & Ruta, 2016)

Y Y

o
v a & v g

Hg msoaieadvaldatdon) auersual Iauaimiisuasuansenuiunan I senidusIunen1snain

7. \flemdaasey (ntelligent Content) Hulusunsuilommemsaatadifianudumaluladidanuduge
wiladenagliuvugudsdunannsafgauaznssdulignanlasuninuasainauieungdstu (Abel, 2014) Tusunsy
mananuuullomdesdinisilideyaiinnulaneududaaiosmanalulad danuamisaluniseuldlaeuyvduas
anunsausvananalugunsalinalulagniiawivade mnuausindAulusensunseandaiionagiununeaus

1 vy ° & va 1 = = v v & v a
Dl derngansadiausilenlviiaruhaulalianuige asnseauliidugnAvesssia (Creamer, 2012;

Ludwig et al,, 2012) wazn1sdnienuiussyndldiumalulagaislundiioliiinsdaanuiionivowdnsdoe

a

Uszanana wagnszanetniastied195nsy Asdalvllisuliaveuguanisesulall wu Facebook Line IG Yules /iy
meduwesidauazlavaussunduiusdeyatniasuazniniagivesngueiunianalulagininiuedvsieiios uaz
idsmusnsdmiadiewsunsiidudiuiisdnaasaly (@n1asal gausnt, 2560)

U

P2 P
v a & v =1

H,: msaaeadnaidaiden) andidemeeasee dnuaunisuazaansenuiuaanIsanduaIunNnI159aIn

nfinanuwatnadiu nsnanfdvialdsiemduduwumendulselevisegnalunissudeyanas Yoy

ANUABINTTHNEY MinTU nstdtesseeulatllunsddioyainiansludgndviliifinnisandnlinaenian uasvinli

a a £

gnanlidnladngsiaiinsdle TdlagnAnasaaiuazavdmanenanisaniunuvesgsialiiinanudusauasd

UsganSanundsdusiold
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NAN1IANLUITUNINITAAIN (Marketing Performance)

ﬂ’nuﬁﬁL%R]“UaﬂﬁqiﬁﬁlLﬁﬂ‘ﬁu‘ﬂ’]ﬂmiﬁ’]Lﬁu&WUQiﬁﬂ‘U@\‘iﬁgﬂizﬂaumi Fsaunsovilssiaussqranantmaneld
dugshadadimnuddgronisuinisgnd waeiaunereslunisiiasadrsauduiug (31 Jozing uazaus,
2555) dmulszifunanisidunuynainsnaiafidsaienssuiugiiavesiszneunisssiaduanuazuinisly
TandavialiAnUszansamunndatiu (Ambler & Kokkinaki, 2014) Usznaude

1. frumsifinvesgonune (Sales Growth) uanuamsaniensiulunisusznevgsiaduan 1wy ms
Windurestils mssauiulnvessonaie N138ARUNUYBINITUIY NITLUBUIMATNITUTEVITUNUS wavdnIIN1g
LS AUTATDIEILLUINNNITAAIAYBITINA

2. shuguutamsnsnata (Market Share) mnefis nszuaunsmMsLUwviensngnaeenidungudeniitels

v a

gnenifidnugndanudesnisadeadsiuineglunguidediu vliiudsznsamlunsinunimisaaiadia
anAdmngusazngy Felanudeanisuansneiy
3. sumufianelavesgnén (Customer Satisfaction) tumuidnfiyanadsedsiilasu Ussaunisaluas

wanseanIngAnssunevauesludnvazuandeiuly welaludewing q szdunuiedestuedivusegelanionis

'
a

nazguliinusgala warnisnevauesnudeintsidey anufiaeladudsdiluielinuvienanssuiinszdulias

o o @
MMUTLAUANELS

o
v

4. Frun1steen (Re-purchases) iluaniunisaifiyanadedudnannnimiands lnssuuuuresnisderdud
ArmvevaInvaneUsznaudie dadeiansaumnensnain orfitu nislawan Tsluduwhianssy nisdenan n1s
YuAEUA uaznsdud 1Wudu

TagagUnansiiiumnamsnaeiidmaliianssiiugsiase feauldiuToumanmaudedu wagyihld
nswiammamsnsiidunuiivssaunnudnie wagismalunmsmasiigndndosnisiiieneuaussaudesnisls
\Aaransidununinsnain sumsifinvesseniy Muduntmisnsnain suaufisnelavesgndn sums

Forlavilonitaudadunaenly

szileudansive

UsEvInIuazngual9eng

Uszwnsnaudegns ldlunside ldun fuimsihoniseangsiafudnuar gsisuinislutsemelne
U 753 AU (NTURAIEIAINIGAN, 2563: aaulatl) 1938n151denngusi0819WUULR1EAe (Purposive Sampling)
Imamaa’aLmuaaumulﬂé’Qﬂa;uéhasmﬁgwm Flsuvuasuauneunduuuaziinnuasysal $1uru 460 atu Anidy
Yovay 61.09 ierSsuifisuiudauiuuaeunuiiddluganguiiegns Seaonadosiu Aaker (2001) Kumar uag Day

(2001) lAL@uDINNSALLUVEBUNNY ADIlEnsINBUNSUNBENTeySaEay 20 Jstenausula
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\3esleddy

idosiiofldlumsifoidunuuasuniu (Questionnaire) Tnsutsosnidu 3 noudl

pouil 1 Toyarluvesiuimsgsiaduanuazuinmslulsemalve dnvazuuvasuamiduluunsiaaey
578N13 (Checklist) 91u3u 7 40 Usenaudie inA 018 @0unIm seaunsAne Ussaumsallunisvinau sigldse
wiau wagswisnulutagtu (elavie nuitefa, 2563)

poudl 2 deyavhluifeafugsiaruanuazuinslulsemelng Snvaizuuuaeuaiduuuunsaseusonis
(Checklist) 31uau 6 T8 Usznauie JULUUEINY Useangsna nulunisanduanu svesnailunsaniiugsia el

wawsol wazUszmde Online Video N (wsnssas mausziasy, 2562)

v
a =

peudl 3 AmuAaiufsatuniseaiafdadaien dnvasuuvdeunuduwuunnsduyszaae
(Rating Scale) 91u3u 21 Yo Usgnaudiy fuanuduiusiu 91uiu 3 48 arunistideya 91w 3 Jo srundn
Fofold $1uau 3 9o duamen S1uau 3 4o duendnual $1uan 3 o Fruensunl Suu 3 T Fudemdaaies
WU 3 U9 (pleuviy uAtBAa, 2563)

aewdl 4 anuAaiuAeafunansAliunumanIsean dnvaskuvdeunuuLUUIN AT IdUSTINAN
(Rating Scale) 117U 12 10 Usvnaume siun1sifitveseenuie S1ui 3 90 fudiuulenanisnan $1uau 3 1o

AuAHisnalavegnd 1 3 4o uaraun1sTeT WU 3 U0 (WINTIR MausHiasy, 2562)

mwauaesiefildluniside

Jideldvaaeumsnnaduunvemuuasunuusede TagliBnsmedunssavsanditusosnsinessning
AzULL (Item - total Correlation) San1snanAttaiadon Idesiunasuun () 985¥1314 0.624-0.833 LATNANTT
Alunumnsnatn laAgmadiwun () egsening 0.681-0.913 Fageandasiu Nunnally (1978) lénaueiinis
NeFaUAISILIITIMUNLAUATY 0.40 WuATiseusuld waznismatrudeiuvenasasie (Reliability Test) vaq
wuvgeuaandumed Tngldiimenduuseaniuearives AseuwIA (Cronbach’s Alpha Coefficient) §3n15mana
AaTtaidaiom ﬁﬁﬂé’uﬂssﬁw'éLLaaWﬂﬂsaumﬂaqiwdw 0.853-0.897 uazNan15ALIuIIuUNINITRaIn A1
ﬁmﬂasﬁm’éuaaﬂwaamaumﬂagjiwdw 0.905-0.941 Fsaeandeaiu Nunnally (1978) ldinaueinanutdedoniu
ngufives Cronbach FauugihidiAduuszaniuearivasasouviadilng 1 wansindieuaenadasiuseninede

aaulusuugeuaunn aansathluldlumsiiususudeyaiiievinisideseluls

AdAuAzNITIAIIzdaya

Tunsfnyideaded fiselaldadfmlunismaaeunninunsrosiuns WWud mavesouanudsiugssvine
wUs9a5% (Multicollinearity Test) lnan15l4 Variance Inflation Factors (VIFs) LLazaﬁﬁﬁiﬂummmaauauuﬁgm
leun nMsdiasizanduiusuuunyga (Multiple Correlation Analysis) azn15itasiefinisanneenyg (Multiple
Regression Analysis) FauTouaunsle ﬁ'ﬂﬁ

MPM = O+ B1RS+ B2IT + B3RT + BavL + B5IT + B6ET + B7IC
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We  MPM  unu ﬂ'wLaﬁﬂﬂmuummﬁmﬁmﬁm AUNANITANEUUNNNTAAIA AT

¥
a o ]

RS WU ARAAZLUUANLAILLALITUNSRANAR IR TS uANLFURUS

3

T wiu AwdersuuuanuAnviudgiunInanfAdvialdsiendunisiiteya
RT  wiu  Aedemziuupiudadiuieiunisnainfdviadadomsuanudedsld

e

a v a 1% '

VL b ﬂ'wLaﬁaﬂzLLuummﬁmLﬁulﬁmﬁumﬁmamﬁwaLﬂzml,uammuﬂmm

q

e

a 1%

IT WY ANLRAYAZLULALAAILAEINUNINAINRRV AL LN AWeNaNEa]

ET WY ALRAYAZLULAUAANIULAEINUNIAAARRV AT LA ueIsUa]

IC WU ARAIAZLUUAMUANILALITUNTRAAR AT avndaaS ey

NaN15398LLazN15aAUTIBNE
AT IATIERAIANUAUNUSTEUINEILUT S18azLD8nRatl

A1519 1 waRIAIANNANRUSSEIINaLUsALna LY lun IR ITIlamaEuNISATIES

fals  MPM RS IF RT VL T ET IC VIFs
X 3.94 4.03 4.07 4.15 4.02 3.98 3.83 4.12

S.D. 0.53 0.52 0.61 0.64 0.57 0.50 0.68 0.64

MPM 0.310**  0.374**  0.327**  (0.528**  0.038**  0.507**  0.526**

RS 0.561**  0.627**  0.333**  0.459**  0.533**  0.474** 1575
IF 0.558**  0.353**  0.3d4**  (0.552**  0.473* 2174
RT 0.498**  0.310**  0.547**  0.526™  1.849
VL 0.111*  0.565**  0.592**  2.130
T 0.190**  0.352 1.818
ET 0.667**  1.326
IC 2.144

T
o ada 1Y

*dudAgsaiANIzau 0.05

(V4 o

NN 1 FLUIDATE AR A UL ANUFUNUSAUALUTHANITALTIUIIUNI9NTAANN LAY Be19litedAty

o

'
aad

N19ad i szav 0.05 lnediaduusedns andunussendng 0.038-0.528 ludrdusauy 31783 aviin1snaasy
Multicollinearity U51n931A1 VIFS ¥03i7uUs8a5¢ n15na1nfdviatduilonidainud 1.326-2.174 wangin

AnuduTusvesuUsdaselufstuneliAndym Multicollinearity Fsgenndasiu Black (2006) lalauoan VIF &siian

Hounin 10 wansdulsdaseiinnuduiusiunaladiindgm Multicollinearity
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M19197 2 MIMeFEUANNFURUSVRENUSEAVTaRNRY AUNANMIATIUIIUNIINITAAIAlAYTINYEIRUTENBUNITEIAR

Aanwazusnisiulsenelng

wan1sAHLUNINITNANAlag s

N1SAAINAINALTIL LN

- —= < t p-value

duUszansnisannae AFNUAAIALARDUNINTITU
sl (Q) 0.420 0.151 2791 0.005%
AUALENNUS (RS) 0.167 0.032 5.146 0.000%*
aunislideya (IF) -0.013 0.036 0365  0.715
fueudedeld (RT) 0.002 0.032 0072 0943
AuAnAT (VL) 0.085 0.039 2.198  0.028*
Autendnwal (IT) 0.192 0.035 5457  0.000%
puenTual (ET) 0.170 0.026 6.643  0.000**
suilemsanier (0 0.280 0.035 8.095  0.000**

F = 94554 p = 0.000 AdjR2= 0.594

o o o o

* ffudndymeadffisedu 0.05 ** fifeddmnsadffissdu 0.01

1NANTT 2 WUT1 MsmaeR Tl o Sanuduiusiavnansenuluinduranisenduaunig
nsna1auAneneiu Tnesaa (MPM = 0.594, p-value<0.01) 1109910 g3faazUszauaudnialddedlinrmddnyuas
FosdinsairedefiiussAninmifiedmasonisduiunu mils gné uardruudamisnisnaiadudesduaduuas
atuayuegandugUsssulvinnndu lulssifiudiusg q fel Funnuduiug (5=0.167, p=0.01) Liesain gafadodls
mmﬁﬁzﬂuL%WENGU@@M%%NLﬁawﬂuﬁaﬁﬁﬁﬂumamima’mLﬁasdaasluﬁawaamﬂﬁ%a;&a MsEUe NSAnRe

= ' a

agnaenna wWeidunsviliauduiussufissningsiatugnaliieluegaaonial ewausuanufigiud H, du

q

ANAT (VL=0.085, p-value<0.05) osann guimsdeslimmuddyuazaeduizesmasstlovitnasuasauaianis
viedoyailldsudusosinumamivgndinszastaslunssuunmailuiinneiuaravdmaromsteduduaruims
Ismaonluuazenuiu Ssweniuanudgiuil H, suendnwal (T=0.192, p-value<0.01) ilasan s3fanazfuimssios
Teuddnlusomenisainendnuel M’%@é“mé’ﬂwaimmLﬂuﬁamuﬂwuﬁaagmaamLaaw Wedunsadeniwdnuaid
Alignénanduaziindagsfioegiane Seweusuauufgiuil Hs sueisual (ET=0.170, p-value<0.01) 183370 113
Wasuwasweunaluladadslmidunfiunuimdenisisadinvesfuslnaliuegnann wagiligndifnriauaide
dufuazuimaduegns guimsmslimnuddglubesessnszduliiAnanudesnsesnlddudmisuinised
faALIaN ?jwau%'uauuﬁgﬂuﬁ Hg LavduLiomsaaes (1C=0.280, p-value<0.01) \iosan n1sdeueudeyad1IEns
Tuthgtudunsiudeifevariesofidududy fuimsdedimnuddlubemomauinngs iniesdlomeluladd
fauuatenusuldidewaungsialvidussansnmanndetu Susrdmariaaudiialigsn anaealuls Fewauiu

o [

AUNAFIUN H, TeaonAd o9 UunuITove NInssa mauseiasy (2559) NMSNaIAwUUATa ¢

A

1
] 1Y

AuNIASIANAT Aun1sasensual ddvdwadensdndulatiovesuilnanqugsianismasddidnnsetindlun

YUANSAS9ANUFUNUS
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Jariansunnuviuasiseauieddgyneatia 0.05 LarasnnresiunuITLVoIsUNGR WAUNIATYS (2561) WU NS

'
°o v A

fumananadaion waswnliimoinssunisuslnanimaadden fanuduiustfunasunndnatussnaiiteddyd
sydutidndy 0.05 Tneilofinsanadudssavdanduiusanduiusuuunvan wdmudi 41 0.917 wansvinisiud
nsnaaLiomiasnltmginssunisuilnaniseaiaiiion dauduiustunasdauduiusiulussfugs
shumsliideya uazsunnudediold liflanuduiusuasnansynusonanisauiunumnsnann esain
fusmsonnAnimslitoyauazmaainsnnuindetie enavrliddganndenisnsedusihiunsiiauessudedomni
Judrases ieadsensual afaendnual uagkmuuinnssumaluladivain Sagliauddytevas § swenadostu
NuITvemINII Anauszialy (2562) wul nqugsiansnduddidnvseiindluwadminnsunnumuns uledli
arwdduaratiuluiinisaiassddomuaddideyaneandonduduazuinaiiernamain agiulumeaing
londnualesdnsunndy SuiligsAvanunsasnuldusignainddliussaunudnislunisaiignilmild Saufs

FUNAFIUN H, uaz H,

msunldlguse el

aa v a

N15398A5 98 lansruiennuduiusuasnanssnuresnanf I alt uiler A uNan1sA LI LNUNIINITAAIN

Julumuanwddeluedn emnmsmanddviaidailemidiuddglunsidutemdmsunisiiteyatmansuaznis
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Abstract

As the older Thai population are increasing to use mobile applications (such as Line, Facebook and so
on) for accessing online information about goods and services (Electronic Transactions Development Agency
(ETDA), 2019, 2020). However, elderly people still have some issues for the use of the web such as the text and
background colours that did not have sufficient contrast. Although, there are a series of recommendations for a
combination of text and backeround colours on the websites, but it is still lack of the recommendations for colour
modes on mobile application which is different presentation from the recommendations of text and background
colour. To provide the empirical evidence, this work conducted the effect of light mode (black on white) and dark
mode (white on black) on tablet computers on task completion time, rating of reading and preferences for older
Thai subjects. Thirty older Thais (60 to 73 years) participated in the study. Subjects performed four tasks on mobile
applications which were presented in different colour modes (light mode and dark mode) via tablet computers
and rated ease of reading and their preference after performing the tasks. The results show that all subjects
completed their tasks. The colour mode had no significant effects on task completion time measures at a statistical
significance of the 0.05 level. However, participants rated the light mode was significantly easier to read than the
dark mode at 0.05 level. On preference for two colour modes, subjects expressed significant trends at 0.05 level,
preferring the light mode which was black text and white background. These results show that the light mode is
recommended for elderly Thai users in term of ease of reading and preferences. In addition, the researcher hopes
these results can assist developers or designers of business mobile applications realize the elderly user needs.

Keywords: Colour mode, Dark mode, Light mode, Elderly users, Tablet
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Introduction

According to the United Nation’s reports (United Nations, 2017, 2019a) there is increasing rapidly in the
number of older populations worldwide. Globally, the number of older populations is estimated to reach 1.4
billion in 2030 and it could be doubled in 2050. Moreover, in 2015 the ration of older Thai population per 100
people of working age group Thai population (15 - 64 years) will be increased from 14.8 percent to 50.0 percent
in 2050 (United Nations, 2019b). As this phenomenon can be seen that older people are growingly access online
information about goods and services, in particularly the Coronavirus (COVID-19) information during the COVID-19
pandemic such as Mohpromt application (https:.//mohpromtstation.moph.go.th/) as evidenced by their increasing
the use of the internet. To do so they need to be comfortable to access and read online information via the ICT
devices such as tablet computers (tablets) and mobile phones. Thai Electronics Transactions Development Agency
(Electronic Transactions Development Agency (ETDA), 2018, 2019, 2020). reported that between 2018 and 2020,
the number of older people (the age group of 56 to 74 years) had accessed the intermnet increased from 8 to 11
hours per day. Moreover, older people are increasing to access the internet on mobile devices. For example, the
proportion of older people accessed the internet via tablets higher than other age groups (Electronic Transactions
Development Agency (ETDA), 2015, 2016). Vision will be changed when people are aging and this characteristic
have a significance for the mobile application design and doing activities in their life.

Many studies (Barnard et al., 2013; Chatrangsan & Petrie, 2017; Vaportzis et al., 2017; Werner et al., 2012,
Wright, 2014) found tablet computers are easy to use for older adults. Moreover, Chatrangsan and Petrie (2017)
found that older adults are interested in using the tablet computers, but some older adults still faced with using
the tablets with some interacting with the device such as tapping on some controls or text presentations such as
the colours presentations did not have sufficient contrast.

Although many research (Chatrangsan & Petrie, 2019; Gradisar et al, 2007, Greco et al, 2008;
Kamollimsakul et al., 2014) conducted the effect of colour presentations on the web on working performance
and satisfaction of younger age group and older age group and their results suggested that black text on white
background is recommended for both younger and older adults but white text on black background should be
avoid for all web users. However, the presentations of colour background on light and dark modes have three
layers of background colour (see Figure 1. and Figure 2) which are different from the colour presentations of text
and background of existing research as discussed above.

There are some studies (Eisfeld & Kristallovich, 2020; Erickson et al., 2020; Koning & Junger, 2021; Nissen
& Ried|, 2021) about the effect of color mode on the users’ perception and working performance for only younger

people. However, there is still lack of the recommendations for colour modes on mobile application.
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Figure 1 Example of Light Mode on an iPad
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Figure 2 Example of Dark Mode on an iPad
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Originally, “Light Mode” (black text on light background) is an original mode on personal ICT devices
(Figure 1). In 2020 “Dark Mode” (white text and dark background) is another mode on ICT devices. “Dark Mode”
which is the white text and dark controls/background was another mode to use on ICT devices (see Figure 2) and
it is becoming popular mode for displaying on ICT devices as evidenced by dark mode services increasing on
mobile applications such as Facebook, Instagram, and Gmail (Erickson et al., 2020; Koning & Junger, 2021; Pedersen
et al,, 2020). Moreover, dark mode is claimed that it easier to stay more focused at work because the text stands
out whereas darkened controls into the background. In addition, using dark mode on computer screens draws
less power compared when displaying a light mode (Loffler et al., 2017).

Nissen and Riedl (2021) conducted the effect of colour mode on website users’ perceptions and found

that colour mode have stronger effect than button shape for younger users’ perceptions. In addition, some
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research (Eisfeld & Kristallovich, 2020; Erickson et al., 2020; Koning & Junger, 2021) examined the effect of colour
mode on younger people’s visual fatigue and the researchers reported that the dark mode feature (white control
on black background) reduces visual fatigue and users preferred dark mode feature to light mode feature (black
control on white background). In addition, Nielsen Norman Group (2020) stated that people with normal vision
perform better with lisht mode feature and while some people with cataract may perform with dark mode feature
or long-term reading such as book readers should offer a dark mode feature. Koning and Junger (2021) also stated
that dark mode made users awake when working for a longer period of time working.

The dark mode seems popular colour presentation mode for many users (Erickson et al., 2020; Koning &
Junger, 2021; Pedersen et al., 2020) but no empirical evidence which colour mode is the best for online elderly
users. Thus, this study will investigate the effect of light mode and dark mode of tablet computer applications on

task completion time, rating of ease of reading and preference for elderly users.

Research objectives

1. To study the effect of dark mode and light mode on task completion time, rating ease of reading and
subjects’ preference when working on tablet computer applications

2. To compare a difference of dark mode and light mode of tablet computers toward task completion

time, rating of ease of reading and subjects’ preference when working on tablet computer applications

Literature Review

Definition of older adults

According to the World Health Organization or WHO (2012) and the United Nations (UN) agreed that 60
years is the threshold of old age. In addition, Chatrangsan and Petrie (2017) who calculated the appropriate
minimum age of elderly people in Thailand and defined 60 years and above as older people in Thailand. Moreover,
retirement is also typically at 60 years in Thailand. Thus, the minimum of age for older people in this study will

be 60 years in Thailand.

Definition of tablet computers

Tablet computers or tablets are classified using the physical characteristics into three categories
((Sciarretta et al., 2015).

1. Slate tablets normally lack a physical keyboard. The term tablet is basically associated with these
devices since the Apple iPad was launched in 2010.

2. Convertible tablets are similar to laptops, the difference from a standard laptop is the screen can be
rotated and folded over the keyboard. In addition, the keyboard can be extracted at any time such as the Lenovo

|deaPad Yoga.
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3. Hybrid tablets are similar to convertible tablets, the keyboard can be attached or detached depending
on the need of users such as Microsoft surface.

However, Apple iPad is more intuitive to use for older people and a number of researchers have
recommended that iPad is appropriate for older people (Jayroe & Wolfram, 2012; Waycott et al,, 2012). In addition,
the slate tablet is the most common device so the word “tablet computer” or “tablet” will refer to slate tablets

in this study.

Research on the effect of text and background colours

Nielsen Norman Group (2020) reviewed academic research that related to the effects on contrast colours
of text and background colours on reading. From their review, they recommended that people with normal vision
perform better with light mode and while some people with cataract may perform with dark mode or long-term
reading such as book readers should offer a dark mode feature.

Chatrangsan and Petrie (2019) investigated the effect of text and background colour on tablet computers
on reading performance and preferences for older and younger readers in the UK and Thailand. There were 60
UK participants (30 older and 30 younger) and 40 Thai participants (20 older and 20 younger) in the study.
Participants read five texts a tablet computer presented in different text and background colours and answer the
multiple-choices questions about the texts. There were five combinations of text and background (Black on white,
white on black, black on buff, sepia on buff and black on light blue). The combinations of colour had no significant
effects on reading performances, however, black text on pale background is recommended for presenting the text
on tablet computer for both older and younger readers.

Kamollimsakul et al. (2014) conducted the effects of text colour and background colour on the
performance and preferences of younger and older people on Thai webpages. 18 younger and 18 older
participants took part in this study. The three combinations of text and background colour were black text on
white background, white text on black backeround and sepia text on buff background. Participants read the page
with different colour combinations and answers the questions. The researcher found that black text on white
background is recommended for younger and older people but white text on black background should be avoid
for all web users.

Piepenbrock et al. (2014) investigated the effect of display polarity on visual acuity and proofreading
performance for younger and older people in Germany. Participants performed a proofreading task presented in
black letters on white background or white letters on black background. The researchers found that dark letters
on light background should be recommended for both younger and older people.

In addition, some studies (Eisfeld & Kristallovich, 2020, Erickson et al,, 2020; Koning & Junger, 2021)

investigated the effect of colour mode on younger people’s visual fatigue and the researchers reported that the
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dark mode feature (white control on black background) reduces visual fatigue and younger users preferred dark
mode feature to light mode feature (black control on white background).

However, elderly people still have some issues for the use of web such as the text and backeround
colours that did not have sufficient contrast (Chatrangsan & Petrie, 2017). Although, there are a series of
recommendations (Chatrangsan & Petrie, 2019; Kamollimsakul et al., 2014; Kurniawan & Zaphiris, 2005; Loureiro &
Rodrigues, 2014; Zaphiris et al., 2006) for a combination of text and background colours on the websites but it is
still lack of the recommendations for colour modes on mobile application which is different presentation from
the recommendations of text and backeround colour.

This can be seen that there is still a lack of evidence to support which colour mode on tablet computer
application will be suitable for elderly users. Thus, the study will focus on the effect of light and dark mode on

tablet computer applications for older adults.

Research Methodology

Population and Sample

The inclusion criteria of Thai older people who are aged 60 years and above with living independently
and have some experiences with computers, smartphones or tablet computers in Muang district, Phitsanulok,
Thailand. Including, they must be able to read and write the text. However, the researcher cannot do the study
with the whole of older population so a snowball recruiting technique applied in this study. At least 20 older
people will be required for usability study (Nielsen, 2006). However, the optimal number of samples to test the
hypothesis should be at least 30 samples (Roscoe, 1975). Thus, this study required 30 older participants.

Thirty subjects participated in this study, twenty-two females and eight males aged 60 to 73 years old (a
mean of age 65.83 years). Twenty-five subjects were retired and only five subjects still working. The subjects were
recruited from the Council of Cultural Affairs and older society in Muang, Phitsanulok, Thailand. There were twenty-
six subjects who wore glasses for undertaking the tasks. No subject with colour vision problems. Twelve subjects
had accessed the mobile applications via tablets before, but all had accessed the mobile applications via
smartphones. In addition, subjects have been accessing mobile applications on average 6.03 years (Standard
Deviation: SD = 2.65) and subjects access applications on average 16.63 hours per week (SD = 10.08).

Moreover, subjects evaluated their experience and expertise levels for using mobile applications on a 7-
point Likert scale which presented from 1 = “Not at all” to 7 = “Excellent”. The study revealed that subjects’

experience and expertise levels for their using mobile applications on average 3.77 and 3.20, respectively.
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Research Tools

An iPad running iOS was prepared by the researcher. Materials were:

1. For pre-questionnaire, there were three parts: (1) the usage of mobile applications, including the
experience and expertise with the mobile applications and (2) demographic information which is about age,
gender, occupation and so on.

2. The tasks and mobile applications, the tasks in this study are based on the basic activities when
accessing the internet with mobile devices. For older people, the most activities are accessing mobile applications
for the social networking or information communications such as Line, Facebook, email, calendar and finding
online information about goods and services (Electronic Transactions Development Agency (ETDA), 2019, 2020).
Therefore, the tasks will be related to the popular activities as above. Calendar applications and Maps applications
related to popular online activities were used for the study. There were four tasks:

- Calendar application:
Task 1: Make a birthday event for a closed-friend on 28th of August 2021.
Task 2: Make a marriage party for relative on 16th of February 2021 from 7.00 to 9.00 pm at
Topland Plaza Hotel, Phitsanulok, Thailand.
- Maps application:
Task 3: Find a direction from a current place (Phitsanulok, Thailand) to Khao Luang
(Ramkhamhaeng National Park), Sukhothai, Thailand.
Task 4: Find a direction from a current place (Phitsanulok) to Krua Nannum Restaurant & Café in
Phitsanulok and also fine the opening-closing time’s Krua Nannum Restaurant & Café.
3. For post-questionnaire, there were two parts: (1) ease of reading and (2) the preference of subjects for

colour modes.

Research tools developments

This study was conducted in Thailand. The experimental design was used, with one within-subject was a
colour mode of user interface (two levels: light mode and dark mode). The ISO 9241-11 (2018) defines usability
as ensuring that interactive products are effective and efficient to use and satisfying from the users’ perspective.
In addition, the components of usability are defined in ISO/IEC 25022 (2016) measure of effectiveness relate to
tasks completed; measure of efficiency relate to the task completion time and satisfaction of users can be
measured the positive and negative comments. The rating of ease of reading and subjects’ preference will be

used for satisfaction measurement.
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There were three dependent variables: time to complete the tasks (seconds), ease of reading rating and
the subjects’ preferences for two colour modes. This study is received and approved by the Naresuan University
Regional Research Ethics Committee for Human Research (IRB No. P2-0003/2564). For performing four tasks on
tablet computer, the order of tasks was counterbalanced to avoid practice and fatigue effect (see Table 1.). After
completing the tasks, subjects evaluated ease of reading and chose their preference for light and dark modes.

For the procedure of the experiment, subjects were briefed about the study’s aim and the experimental
tasks in a small room with the same condition of light and temperature. Subjects read and signed an informed
consent form and then completed the pre-questionnaire. If needed, subjects will brief about the fundamentals
of using an iPad. Moreover, subjects can practice until they have confidence with using the iPad. Subjects then
performed the four tasks with different colour modes according to their assigned (see Table 1) and time were
recorded during performing the tasks. After completing the tasks, subjects completed the post-questionnaire about
ease of reading and their preference for light and dark modes. Finally, subjects were debriefed and also
encouraged to ask any questions about this research. To thank the subjects, the researcher offered remuneration

valued at 200 baht for their participation.

Table 1 The counterbalancing of colour modes and task conditions

Conditions Colour Modes Tasks Colour Modes Tasks
1 Light Task 1 Task 2 Dark Task 3 Task 4
2 Light Task 2 Task 1 Dark Task 4 Task 3
3 Light Task 3 Task 4 Dark Task 1 Task 2
4 Light Task 4 Task 3 Dark Task 2 Task 1
5 Dark Task 1 Task 2 Light Task 3 Task 4
6 Dark Task 2 Task 1 Light Task 4 Task 3
7 Dark Task 3 Task 4 Light Task 1 Task 2
8 Dark Task 4 Task 3 Light Task 2 Task 1
Statistical Techniques

The Parametric Statistical Test will be applied for normality distributed data. The Repeated Measures t-
test will be applied to compare the time to complete the tasks, rating of ease of reading for light and dark modes
by older participants. A Chi-square goodness of fit test will be applied for participants’ preference. However, if the

data is not normally distributed, the non-parametric test, a Wilcoxon signed-ranks test will be applied.
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Results and Discussion

Results

A test of normality presented that the time to complete the tasks show a positive skew but were not
normally distributed (p < .05). Winsorizing process was applied to reduce the effects of outliers so a dependent t-
test for paired samples was applied. For rating of ease of reading was not normally distributed, this variable is not
appropriate to use the winsorizing process. Thus, to compare ease of reading rating, the non-parametric test

(Wilcoxon Signed-Ranks) was applied.

Task completion time

Subjects performed four tasks on two applications with different colour modes. Time were recorded
during performing the tasks. Subjects took time to complete tasks on average 233.57 seconds (SD = 97.78) for the
licht mode while they took time on average 243.82 seconds (SD =89.68) for dark mode (see Table 2). However, a
dependent t-test show that the difference was no significant at 0.05 level (t (29) = -0.36, p > .05). This can be

concluded that the colour mode had no effect on time to complete the tasks.

Table 2 A dependent t-test results comparing light and dark modes on task completion time

conditions Samples (persons) Mean (seconds) SD t-value p-value
Light mode 30 23357 97.78 -0.36 0.724
Dark mode 30 243.82 89.68

Ease of reading of subjects

Subjects evaluated ease of reading for each colour mode (light mode and dark mode) on a 7-point Likert
scale (1: “very easy” to 7: “very difficult”). To compare ease of reading rating between two colour mode, the
Wilcoxon Signed Ranks test illustrated that there was a significant difference (Z = -3.25, p < .05, r = .59) at .05 level.
The median of ease of reading for two colour modes are presented in Figure 3. Light mode (Median (Mdn) = 2.00,
Interquartile range (IQR) = 1.75) easier to read than dark mode (Mdn = 4.00, IQR = 2.75) were found by subjects at
0.05 level.



Journal of Modern Management Science 16(1) (2023) pp. 43

Figure 3 Median evaluation of ease of reading of Subjects for light and dark modes
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Subjects’ preferences

Subjects chose which of the two presentation modes they preferred. Overall, more than half of subjects
preferred the light mode (80.00%, 24 out of 30) and the others (20.00%) preferred dark mode (see Figure 4). In
addition, Chi-square Goodness of Fit Test revealed the different preference of subjects was a significant between
light mode and dark mode (X2 = 10.80, df =1, p < .01). Subjects expressed significant trend, preferring the light
mode.

Apart from time to complete tasks and ease of reading rating, subjects chose the preference for light and
dark modes. In addition, some subjects provided the reasons why they chose that mode on post-questionnaire.

Figure 4 Subjects’ preference for two colour modes
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For subjects who chose the light mode, they mentioned that they felt familiar with the light mode for
working on computer screen. Moreover, they stated that the light mode is easy to read whereas the dark mode

is difficult to read, straining their eyes. In contrast, those who chose the dark mode mentioned that dark mode is

clear for their reading. In addition, one of them said that he could focus on the text clear, without strain his eyes.
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Discussion

This study examined the effects of lisht mode and dark mode on task completion time and subjective
measures of the use of mobile application for older subjects. All subjects can complete their tasks. The colour
mode had no effect on time to complete the tasks. This result agrees with the studies (Chatrangsan & Petrie, 2019;
Kamollimsakul et al., 2014) who reported the colour presentations on the web had no impact on older people’s
performance for reading. In addition, the result similar to study of Pedersen et al. (2020) who found that there
were no differences between dark mode and light mode in term of productivity and performance for text entry
task via a virtual keyboard.

For ease of reading, subjects found light mode (black text with white background) easier to read than
dark mode (white text with black background). Similarity to Piepenbrock et al. (2014; 2013) who stated that better
visual acuity with black text on white background for older people. In addition, that agrees with Chatrangsan and
Petrie (2019) who found that the combination of white text on black background was the most difficult to read
for elderly people. However, that contrast with study of Pedersen et al. (2020) who reported that younger
participants had mentioned the dark mode is easier to find the letters on a virtual keyboard for text entry and the
participants’ visual fatigue was significantly lower when working with dark mode than light mode.

In term of subjects’ preferences, subjects showed a significant pattern preference, favoring light mode
(black text with white background). This result is contrast with some studies (Kurniawan & Zaphiris, 2005; Loureiro
& Rodrigues, 2014; Zaphiris et al., 2006) which found that pure white background should be avoided for elderly
people. This is because elderly people may get used to with black text and white background for their reading.
However, this result is similar to Kamollimsakul (2014) et al.’s study and Chatrangsan and Petrie’s study (2019)
which found that black text on white background is the most popular for younger age group and older age group

in Thailand.

Contributions

Theoretical Contribution

This study contributes to the Human Computer Interaction (HCI) literature and has many practical
implications for future research. In addition, this study also developed recommendations for the colour mode
features for elderly people on mobile applications.

Managerial Contribution

This study can be used for mobile design or developers to understand the effect of colour modes for
older tablet users. Moreover, the results can be used for the guiding to select the appropriate colour presentations
to provide information about goods and services for elderly customers. This study also reflects the elderly

customer needs to the business owners who need to have a mobile application to support their business.
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Conclusion

The study focused on the effect of lisht mode and dark mode on task completion time, ease of reading
rating and subjects’ preferences on tablet applications for older Thai users. The colour mode had no effect on
task completion time. This result agrees with study of Chatransan and Petrie (2019) and Kamollimsakul (2014) who
found that the combination of text and background had no effect on reading time on mobile devices for elderly
people.

For ease of reading, the clearest result, light mode is easier to read than dark mode. This result agrees
with Piepenbrock et al. (2014; 2013) and Chatrangsan and Petrie (2019) who found that the combination of black
text on white background was the easiest to read for elderly people. However, the result contrast with study of
Pedersen et al. (2020) who reported that younger participants had mentioned the dark mode is easier and less
fatigue to find the letters on a virtual keyboard than light mode.

Moreover, all participants preferred light mode over dark mode. This result agrees with previous research
(Chatrangsan & Petrie, 2019; Kamollimsakul et al., 2014) which found black text on white background is the popular
choice for elderly people while it is contrast with study of Kurniawan and Zaphiris (2005) and Zaphiris et al. (2006)
who recommend avoiding white background for elderly people. This study contributes to the HCI literature as
discussed above. In addition, new applications keep on increasing in order to serve business needs and this can
be affected to elderly users who would like to buy products/services via applications or access an online
information so the researcher hopes this can assist developers or designer of business mobile applications for

older user needs.

Limitations and Future Research Direction

Nevertheless, the study had limitations as the experiment was performed the tasks with participants on
applications and this may show different results if users were observed in their natural environment where more
variables could have been identified. In addition, this study did not control the distance between the subjects
viewing and the tablet’s screen, as the researcher would like to create a natural environment. However, the
researcher did ask subjects to put the tablet on the table when doing the tasks. Furthermore, this study focuses
on only elderly users so users with different characteristics such as normal users or vision impaired users (as

blindness colours, dyslexia) should be further investigated to make the findings are more generalizable.
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Abstract

The purpose of this research was to study the causal relationship of risk management and internal
control influencing financial reporting quality, by using a questionnaire as an instrument for collecting data from
469 accounting executive officers of Educational Institution under Office of the Vocational Education
Commission in Thailand; the variables consisted of two endogenous latent variables: accounting management
efficiency, financial reporting quality; and one exogenous latent variable risk management and internal control.
These latent variables were measured by 17 observed variables. The questionnaire was used as a research
instrument with composite reliability between 0.901-0.915. Data was analyzed by SEM. The results showed that
variable having direct and indirect effects on financial reporting quality of Educational Institution under the
Office of the Vocational Education Commission in Thailand. The results of this study show that the
measurement model was in congruence with the empirical data. This model exhibits the goodness of fit.
Keywords : Risk Management and Internal Control, Accounting Management Efficiency,

Financial Reporting Quality, Office of the Vocational Education Commission
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98199NA09 (Ajao & Oluwadamilola, 2020) wagn1sTeauteyanensUnIndnunmdasnsaviliguinsangly
wihsnuihlldlunmsdadulalumsnusunisafivnuldegdivssansnmunau uenanntudnuaugdanunmyes
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Uimsanandeanaznsauauniely Risk Management and Internal Control (RMC) tfusuusudsneuon didianu
$1uau 5 4 a91n Fauusdaunals oun anmuwaindeuniseuny (X1) MmsUszifiuanuidss (x2) Aanssunisaun
(X3) ansaunALaznsdeans (X4) wazAanssunisiduAnauuazuszifiuna (X5) dudl 3 anuAniuAeaiy
UsgAnsnmlunisusmsauda® Accounting Management Efficiency (AME) tudauususlaniely derausdiuou 7
fo $n21n wdnddutu (Y1) nénanusufingey (v2) vdnuiseruaumgausa (v3) nsyeguadnsa (Y4) ninay
Frunayiamzsy (v5) vdnszideuite (v6) uazanandudundn (Y7) dwil 4 anudauiuiisrfunanimssnumans
{3u Financial Reporting Quality (FRQ) usuusudenielu fdanusau 5 4o Jaan enudilald (v8) anudedie
16" (Y9) Amasudau (v10) mnsissdesiunisdnaduls (Y1) wagarusiunan (Y12) Insuuuasuasluneuil 2-4
dnwauzuuvasunudunuuinasdLUsTINAAUUUALASY (Likert Ratio Scales) Wusnasindilidmsuliifuanssesu
anwAniululuuasunsaeUaifiindenlinouuuuasunume unussiumLius s nTesTignauieniian
5 sedu ndudideldsundoyalaglduvuasuniuddlugaingudias ey Google Form Tnsddlugidiuduas
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nawauadsofidulalig ey 5 viu inseseaeuaumsndadomdaemaia 10C S
ATLUULAREYRAN1NBETEWINe 0.80-1.0 Nt F3felsvihnsmaseusadesiutaranuiiissmss TnemeArs1uns
Fruunidusiede (Discrimination Power) Aaginaila item-total Correlation %ﬂmiﬁm'ﬁmﬂmgENLLasm'imuqm
melu Uszansnmlumsuivsnudy® uazaunwsisnuninsiu asunadiuun () ogsening 0.783-0.962 3
flenAundt 0.40 (Nunnally, 1978) wazmarmudedureaadesie (Reliability) Ingldadulszaviuean (Alpha
Coefficient) A35v94 Cronbach léeduyszans Loariegszming 0.913-0.986 Fafleminndn 0.70 (Nunnally &

Bernstein, 1994)
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NaN1538LaZN15aAUTIUNA

va o

PNMTIATteyaiieldnTvaeuanunsudenanedlaglinisiinsesitadeaindn Factor Loading Tu
5197 1 wagaanedt 2 Taslassadoia 3 6 enegsening 0.613-0.953 uansisspduamelfissvesaunsiluns
Tanulassadrailosainen tvalue v03A7 Factor Loading Sitfudndyn19adia (Chow & Chan, 2008) wazdidafifildin
mnadedioldvasnsineamian Composite Reliability (CR) wagdiviian Average Variance Extracted (AVE) 193nd
wsudsmevenlunisedunenieasiouninuewnulugsd faluudonvemuldinnioaifiade (Hair et al, 2010) 91
AM37971 1 §iAn Factor loading 11An7 0.40 waadliiiuinunasianunnle 9 faudenadoniely ntudaiun
furuna CR flrogsening 0.901-0.915 deidAundn 0.70 uansfansiimuifisseveseunsadsaenndosuas
finuidedoldvosunnsin (Fornell & Larcker, 1981; Hair et al., 2010)
IumﬁmaaummmqL%aﬁi’wLLuﬂ;3"3f{TEJﬁmizmmﬂm'wawé’uﬁ’uﬂmi’awdwiﬂiqa%ﬁﬂ,ummaﬁ 2 azmiulai
psAUsEnaUnIdunus g adusinfidevesdn AVE dmsulassadrausiagiafiangenitnnuduiusleisening
Tnssadrsdunarlnssadiesu o wandiiiuindinnuasadesuunegraiieane (Fornell & Larcker, 1981) 8191003
AuAn AVE LilelFsuliisunseuanuudsususuanuaaiad oulunisia fieiegszning 0.605-0.703 Faiian
1 0.5 wandlidiuinnsindanunsaddenadeduseiuiiismeuansifiuidanunsadsuunsgrufisane
warasvieuisuuudanuiisansadsuun feunsiaveausdas Construct anansaimdessaamevinnvemuldd

Tl Savanaduldfmeuiu (Barclay et al, 1995)

M19197 1 agunalunalasaing

fandslaseasng daA101)  A1Standardized Estimates @1 T-Valve @1 Loading CR  AVE

MsUSMsAIEE X1 0.775 19.823 0.775 0.901 0.605
waznsAuAuely X2 0.949 27.452 0.949 - -
X3 0.948 27.419 0.948 - -
(RMC) Xa 0.928 26.422 0.928 - -
X5 0.953 28.434 0.953 - -

Usgansanlunis Y1 0.771 N/A 0.771 0.915 0.703
UIMTuleyd Y2 0.848 19.442 0.848 - -
(AME) Y3 0.809 18.408 0.809 - -
Y4 0.752 16.881 0.752 - -
Y5 0.700 15.550 0.700 - -
Y6 0.696 15.447 0.696 - -
Y7 0.719 16.020 0.719 - -

AUNINTIBIY Y8 0.613 N/A 0.613 0.912 0.697

11190715894 (FRQ) Y9 0.675 11.652 0.675 - -
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Aauuslaseadng doA107u  A1Standardized Estimates @1 T-Valve @1 Loading CR  AVE
Y10 0.856 13.403 0.856 - -
Y11 0.702 11.985 0.702 - -
Y12 0.697 11.923 0.697 - -

M1919 2 AadY @HUTBUUNINTTIY KAENANITNAGEUATBIR AT MUNTRRILUSlATIaTa

Variables FRQ AME RMC VIF
Mean 4.069 4.215 4.320
S.D. 0.657 0.705 0.711
FRQ 0.834 - -
AME 0.288* 0.838 - 1.164
RMC 0.210* 0.236* 0.778 1.160

Y aa

nan1sdnssideyalagldatfBanssaun
a & v 7 1 ] (= a v o 1 LY [
NANTTILATITNVBYAVDIRABULUUFDUNIN NUIN aaﬂmmﬂmwmzyq 3888y 64.00 mwmﬁﬁlf\gvu vy
HuSmsledyd Seeay 27.30 Uszaunisalvinau 11nndi 5 U feway 65.70 wagiainnansdne) Usaaes a1vnns

U
Uyt Seway 30.30

N15IAAMUUANZEN AT

PNMTIATERRNTINANLFRAARewedllnaiudeyadasEany Hanldlunsiansaun wud Ay 2/df didn
Wayn3n 2 A1 RMSEA oenin 0.05 A1 GFLAGFI, NFI, NNFI, IFl wagf CFI da1g9nd1 0.95 wazan CN 1nnin 200
agviouialunanuauuRzulnuaenndesiudeyaliausying uana Nt A RF fiAgandn 0.95 uazA1 SRMR i
Weendn 0.05 wanstanunauniulananung ufiiinnuaenadesiutoyaidelszdny (Schumacker & Lomax, 2010)
\lofinnsane R2 vesuszansnmlunsuinisaudad wazgannsenumanisiiu Sawindu 0.956 waz 0.885
ansaesuelidiaunislassaiianuuysusinvesiudswlinglugnesungladiisanuuwlsuniuresiuysdasele
Yoway 95.60 uar 88.50 uandliiiuinlunanuduiusidsaungueanisuImsmnudsuaznisarugunieluid
dnswadenunINTIBUNINTRNTesan A nudsiadinnuanenIsung nMsadifnuilulsenalnesiniig

donnnodiuteyaidalszdny 39 saNFUANNAFIUN 1 98asBunnIUUTINGAINNTIN 3
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Gyl MILATORETE) Al ATTNNTU
y? - 196.539 -
Df - 116 -
Y ’/df X/df<2 1.694 WL
RMSEA RMSEA<0.05 0.038 ARMIRLIT]
GFI GFI>0.95 0.953 BN
AGFI AGFI>0.95 0.958 HULNE
NFI NFI>0.95 0.975 UL
NNFI NNFI>0.95 0.987 HULNEN
IFI IFI>0.95 0.989 RGBT
CFI CFI>0.95 0.989 ARIRLIT
RFI RFI>0.95 0.970 HULNEN
SRMR SRMR<0.05 0.035 HULNU
CN CN>200 361.793 ARIRLIT

nmageudadeileame

MNNFiaseiteyanivaaeuladeiteannlananisiiasien deil

o

M990 4 NTiATgilinanUFNTUSLTIAME BVSwan1anse Direct Effect (DE) 8nSwannsdeu Indirect Effect

(IE) wazdvidwalausiu Total Effect (TE) v04n1sumsanuidssuasnismuaunslunidvsnasanmnn

S1UNATRUVBIADUANAINAEIUNUANENTTUNS NSETENEIUUSEWAlne

AauUsHa AME FRQ
Auusivg TE IE DE TE IE DE
RMC 0.210* - 0.210* 0.236* 0.053* 0.183*
(0.049) - (0.049) (0.052) (0.017) (0.051)
AME - - - 0.250% - 0.250*
- - - (0.054) - (0.054)
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Chi-Square=196.54, df=116, P-value=0.00000, RMSEA=0.039
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tayainluldlunisdndulaldegadivsednsamla wavaonadesiuauideves Madu & Hassan (2021) Wu3n 113
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Abstract

This research aimed to study the efficiency of accounting information systems influencing on the
performance of listed companies in the Stock Exchange of Thailand. A set of questionnaires was employed to
collect the data from accounting executives of 338 listed companies in the Stock Exchange of Thailand. Statistics
for data analysis is descriptive statistics. Hypothesis testing is multiple regression analysis. The results showed
that the efficiency of accounting information systems in terms of information integrity, timeliness, and relevancy
of decision-making had a positive influence on the performance of listed companies in the Stock Exchange of
Thailand while the accuracy and reliability had a negative influence on the performance of listed companies
on the Stock Exchange of Thailand. The study also revealed that the accounting executives at the Stock
Exchange of Thailand ought to stress the importance of the implementation of accounting information systems
for effective planning, decision-making, and operational control as leading to better performance.
Keywords:  Efficiency of Accounting Information Systems, Performance, Listed Companies in the Stock

Exchange of Thailand
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