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ABSTRACT

The increasing energy consumption is attributed to global population growth,
industrial development, and urban expansion, particularly in residential areas. This is
exacerbated by the lack of user-friendly tools. This study aims to establish a research
framework and a wireframe for practical use to save energy within homes. In the year
2018, the Department of Alternative Energy Development and Efficiency (DEDE) under the
Ministry of Energy collaborated with the Faculty of Architecture, Art, and Design to develop
a computer program to assess the energy efficiency of residential homes. The program is
designed to assist with data entry and validate energy usage according to predefined
criteria for residential homes, with the goal of reducing energy consumption in residential
areas. The research identified three major research problems through a systematic
literature review (SLR) using the VOSviewer software tool. These issues include inadequate
data presentation for both experts and non-experts, insufficient consideration for middle-
aged and elderly users, and difficulties in interpreting graphics or images displayed on the
application's screen. Qualitative research was conducted through two co-creation rounds
involving nine experts and nine non-experts to identify key problems and propose initial

solutions. As a result, two significant issues were addressed: simplifying area calculation



processes to make data entry more straightforward and improving material selection
within homes using clear and easy-to-understand illustrations. Subsequently, a prototype
application was developed using the Figma program, comprising five major sections:
settings, about, home data, home assessment, and assessment summary. Data was
collected through questionnaires from four sample groups, including expert and non-
expert users within the age groups of 20-39 and 40-59, totaling 160 individuals. The
Kirkpatrick Evaluation model was employed for the evaluation process. The outcome of
this research provides a research framework and groundwork for the development of user-
friendly applications that promote sustainable energy practices in residential settings. This
research offers valuable guidance for developers and stakeholders, facilitating the creation
of more efficient and user-friendly applications that promote environmental sustainability

and sustainable housing practices.

Keywords: Application, User-Centered Design (UCD), User experience design (UX), User interface
design (UI), Energy Saving, Home
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1.4.2 YDULINATUNUN
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AuinsfiAnwitunsidensad dududeditaludiuvesnisnszatefvesdoyadu

a1nveslvideya
1.4.3 YaUAAIULLBNN

- Anwdeyalusunsunsuiines il onndeuinaeiuinsgIUsEansamnsly
nisuvesituegadelulsemalng (COMET 61)

- FnwdeyaiRertunisesnuuuimsiugldidugudnans (User-Centered Design)

- Anwiteyanisderiinsaunisise (Framework) dusunonmiiady

. Anwndeyaiinafunisvinlassiis (Wireframe) Tunisoonuuutszaunisalgly

(User Experience: UX) @ nsunannaLaty

1.5 Ustleviitanadaaglésu

1.5.1 eadeudmsmAnmslumsimuinseunsidetazueunainduieaiuiiu
Usgndanasnu

1.5.2 WMInsiannseunnsise (Framework) dvsuteundinduieriuliu
Usgndandsny finsafuanusioanisliaudugldau

1.5.3 Tn39919 (Wireframe) Tun1seenuuudsyaunisalifld (User Experience: UX)
dmuueundinduieiutudsendandany

1.5.4 ngutmneannsavhanuidila wagldinuneundinduioafutudsenda
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1.6 DerUAWALANL

1.6.1 nmseenuuuiidudIfiduaudnans (User-Centered Design)

Wuwwmnalunisesnuuuiivilininudesnisvesd Idegasanarsuazidulunu

NFEUIUNITOBNKULD 9 MLuANABINTYR g lunntuney

1.6.2 uauUnataty (Application)

lUsunsy viseynds AldauANNITYINIUTRIRRNNIWRS AR B UNLaraUNTalraNI
719 9 Welihaunuads tagneuausinurenIveld dwsunisldaudiudsenda
N9
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1.6.2.1 Uszaunsalild (User Experience: UX)
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1.6.2.2 dauﬁiaﬂizmu;ﬂ‘z’f (User Interface: UI)
ANOONLUUNTIND NIONUINAITYINIUTDUTENTY F99giipudAgye
n1sldnurasly laganuneveasdiudeussaunanlsidnwag ouuinmsldauladie 14

Nuirgliigeenn uwaviinlansineuledng

1.6.3 Yayanunaeu (nsaifinen)

lsunsuneufiunasiionaaauinaauinsgiudseansnmnisidndanuresduey
orflulsewmelng UsednU w.a. 2561 (Computer program to test benchmark of homes’
energy efficiency in Thailand: COMET 61) Lﬂuiﬂ'ﬁLmimf’wmé‘aiumﬁmaﬂ%’agatﬁa

A3RaRuUNIsIEnduYestuegaAu il auiUAN YT VRN AUTININTTIUTES 19U



Ui 2

NUNAUITIUNITY LLAZNTDULUIAA

£
=] [ a

N15ANETUIAIT DR ALANTUNITANBIDINIUITULALLDNAITO9DINLAEITDINULUD
NNITHAIUNLATIAS 1AL AULUULBUNALATUN LN 8N UU I UUSEREANEI91U LU U o lu

1
a & =
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nsAnuluiideddulsoandu 4 Fade il
1. nsaldnw WIknsumunImesienaaaulnaeinInsgIulsednsainnisly
[ 4 1 %
nasuvestusgordelulseinalng (COMET 61)
2. waundiatu (Web Application) tvenisldaumiuninuneanisvesly
3. m3iaules@s LagiuwuvkeUnaiadulagondenanniseeniuuniiug iy

L‘ﬁluﬂuﬂﬂa’m (User-Centered Design)

1
o

4. AT MALITD

2.1 nsgiAnw Waunsumaunamasinanadaunaeianggiudszdnsainnisly

wasuvastuegandeluusumalng (COMET_61)

lulw.a. 2561 5378 uagiy augan1dnenssy Aavzuazaiseenuuy a1y
walulagnszasunandaunisatanszde $2udeNy ATURRINGIUNALNULAZRUTNY
WAL (W) NN TImFIn lasuimullsunsuneuiiamesinenaaouinuaiuInTgIu

Usgansnmnistindsuvesiiuedende lnaidusuimmidliiuniauszanauldidibs

e

2da
Y

2.1.1 naeinnsgulsEansmnnisldnasnuvesiuegendeluuszmealne

Mt musnasinassIulsEAns A mndanudmiuthuinendeiiaiddvd inenda
W..2561 F3n15nsHadeUNdsuaLnsald Ut uneuniseenuuvdaniinenssy saunsa
asraevuldiisanisldndsulnirlussuuUiuenniauazuasatavinty 35ldiinas
ﬁ’mumﬂ'ﬂmzusﬁmms;@ﬂmJszﬁw%‘mwmmﬁ’mﬂszm’]’mwé’muﬂszLﬂwﬁ’mlﬁm aq’ﬁ 25

KWh/sg.m.-yr aganaaiunnsgIulsednsninna 191uveussanuiuidakas Uauwnd
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agfl 44 kWh/sq.m.-yr satuthufieglunasidutuegerdeussinninuies diuuwad was

Urundaiia¥rsla (New Residential Dwelling Units) ndsTn.a 2561 (Felsayl 2adumas

hazANY. 2561)

‘Aiianing kWh/sq.m.-yr

e
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Gnda :Ii::m 39

= |
oy

i)
duidey
P e Ty
i P S

w.ei. 2561-2564  2565-2569  2570-2574  2575-2579

L‘Il

MW 2.1 annaudiuseavEanndsuvesihuegendelundazyied

7u1: lasansAnwaitedavinnueiunnsgnuusgansnmndanuyestiueg ey

Falunsiazaned inamigniuindeu Tnelud n.m 2561-2564 TdinsinisidenldTan/
H1le Tuln.a.2565-2569 ldinamidanneassaaindsendandauues 5 uazgunsal/
wTodldluiln 1ues 5 wagln.A.2570 — 2579 axdimsuiudldauieounan Jetlaguudslid
Auiuouduagfunisimuivosmaluladluauian edinasisanan llsnguune
Usgnouludeulaune 4 suuuy fil

1. vmnudaagn

437909IFIUAIUAY
NIeAULALUTEYIAUNUS

[

daaSuinun1siulayIan

S

£

iaidlgfinasdarinlusunsupesfapefidlonadeuinusiuinsgudseansamnsly
nasuvesUeygardelulsvinalng Usgand w.a. 2561 (Computer program to test
benchmark of homes’ energy efficiency in Thailand: COMET 61) vt o1d ulusunsy
Pagidslunisnsendeyatiiensaaeunisiindanuresiuegedeliinunzauiudnuas
veanaaiasgiuiiaedy Tneddnvusdulusunsuiiamnsanilnanlldauun
poufiatnosialundeannsaonldanuuuivld fszvunsfindidrslunisteuteyanseu
p1mIwazasauansdndunslindsunelvosgunaaing q Tudhwuinendeiideudly
Waldlunishesziusunanisldndsnuludiude 4 205010158 Feaonndoatuwuy
BUINYNAIIU W.A. 2558 — 2579 (Energy Efficiency Plan; EEP) fidmnefiazannisld
nEutugaiie dadundsnudoideduasndsnunauny tnsulsureglnidosnisan

wasusulnihvesnaiegenduas Seuas 15 luln.a. 2579



2.1.2 WWsunsuAauinasinanagaunasiunsg1uuszansawnisldna sy

vastuagande

TUsunsunenfimediflonaas uinusinnsgiulseansamnslindsnuvesiueg
afvlulssnalvy Useanl we. 2561 lasuniseenuuulildusviiiupnslandenulniinly
{husgendy 2 UszLnvvan fe thulfen wazthuund/maviiend/dnuus sududsziantu
ogorfeTiTuAuudidnoudsyann 70% waﬁaaﬂimﬁaﬁwimm lpgsyuulusunsuiinis
Ve 2 JUluU e

1. mavhoulusguulusunsunaadeon - Wussuunisnsivaevegieitalaey
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1 v A

lUsunsuagyinisiiguaivAdadwmazamsausziulaiuiiniiuegerdendeuteya
ansorunTRspIuUsEAnsamndsnunielsl msldsruuTsunsudiidetmuadidy
ogandeiitouteyaiin doslidnuwarsuinslndifsaiunanisdisatuegendelulasinig
Anwiiledaminnamiinasgulsyansnmdsnuvosusgoids

2. myvinauluszuuldsunsudiun - Wunsiwuninssuunsaiem
AnuseuvetldenetnsiagedunisaniuasdrluguiuunsAuamwuy CLTD/CLF 989
ASHRAE undn fnsaaasudndusasdoudnvdeneinsuazauszuulneazidonveatiu
oforduiiialdlumssiuim mavinulussuuiannsalsldtutiegondonngiuoulnglal

Indusesdidnvarsuinindifissdunanisdrssategendelulasinisfinyiivednriun el

WnsgulsEAEa AN YR Uet Y

— . avitluag _@aunassiu
sTuUNINIaD N Ansuiuann 8 festproject | b, ' 4 i
= v [ = | 0.41:
e

|
T b E
arflifluay  @unassu

ﬂ aidluayg  Aunasyu
» [ 1.04

T E— ‘ 1.032

v

g WUIG: Btu/hr-sq.m.-C
i 2 aiidluay  @nassiu
= o [ e
= = Wit Btu/hr-sq.m.-C
. i » e aitluag ewnassu
sruulvih ‘73%000
Y wavain
WU2: watt/sq.m.
aiitluag ennassiu

]
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10

2.1.3 Taseadelusunsy uazadunawalaveeyldanu

lasansAnuinaeininsgulseansannasudmsuinuegende ladnisnisdn
susumslilusunslliidmiiffeatesisnmassuaziensuifisites itonaseddnuuas
avnaeudeiianatsveslusunsulidanuminzauuagivsyansamduiivon Suvesesdns
fine q Feluniseusuiia 3 afe aanmsdrseruiienelalunisldauszuulusunsunuing

szauauitanela dadl (Falsnl 2AUMAS wazamy. 2561)

A15199 2.1 hanesEauANURanelalunISINSUNITAUSY

Aazuuy (i 5 danalaanniign)
A1IRTAINUUUFBUNTY ausY ausH oUsH | ARAY
nsaft 1 nsail 2 psafl 3
1. aufiswelalunisldlusunsuuuudiass 3.80 3.94 4.06 3.93
Hrewdelunsnsendeyaiiionsaaountsld
AN LR AL,
2. syruanugntunsidlusinsuvesglany 3.20 2.94 2.70 2.95

1 M3dmeusalsunsy Tassnnsdnwiiednrinnusiiinsgiulseansninnasnuvesiiuagede

v a ] o

waznUszaun1salvaaideilanldiduvieinidewassauvinsdudming

Y

1 o

rosguadsatdrousulunsneudeasdilosiuserninadniiunis wui saweusuiilungy

1%
YY)

fLeeissguavionyu Sallanalidilandaaunesnsaiuliinazndusenisuanmaves

o

nsilugensendeya w3e n51n devilinisaniunisniseusuinisendeenasuaiy

{ Y]

AABALIAT U6 a%ﬁmsﬁwLaﬂaf]imuﬁué”aﬁmu

A1d 2.3 aUsUNSEUSHNSY

u1: TassnsAnwitedarinnaeiuinsguussansamndanuvestiuegende
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2.2 waunaadu (Application) tian1sldaumianufiaen1svaEly

nsldaruvesansnlnuififiunntuegluynu nneudisionisiiasdauiving
wlildau nangaudladtunuseneunislsdinysesniu siuludsuinliaanadasiuns
e azdiulainlddnesdumediulaiiinstdaunsnlnudundudruisadoddunis
¥aunnty dansvinaunazuuslduntsldnuseundmduiininiiesdsanndulue e

hardsdana NI swaIL e NULUNARTUlER o UTang NS g ULALABUAUBIABNNS MI91U

]
= a

Yo ldnuINNgn LaziAsygiakevidulnegaumeana tasngaumlanaseninii fedie

anunsalduseleidetinvesnlalunais a1u (Maller. 2021)

2.2.1 mqwmwaﬂﬂmnsuﬂizqnﬁ‘uuﬁu (Web Application)

. . a o a A o P ' N
Application (WoUnaATY) fis TUTUNTUNBIUIEAINAEAINIUATUAT 9 NIDBNLUY
wdmsu Mobile (u1a) Teblet (wividn) wiagunsalindoud Fdluusayszuulifnisey

fgAaweundiatutiuinnnemelinseiuaitudenisvesd it gegzillianilvan

NINIUAzD 198U NIUAIUASANE AIUNSAREITUT Bt kAR 1uANLT A Ae 9 1Tuduy

g
=

Humoruasildifesionsianuvesfld (User) Ine Application azdesilasiiFonindiuse
Uszauuild (User Interface w5e U st udanansnsldarusiae o wazfesonde
Uszaunsalvely (User Experience 138 UX) fg U53aumiaisuan;ﬁ%’mﬂuﬁmmmiﬁnﬁ
MOUAUDNADNITIINUNER e ¥3DTEUUAN ¢ (W5D1LAF 1apIdnT. 2559)

ViU weUnawedu (Web Application) #ie LLaUﬁQﬂL%wﬁuuﬂﬁmmmLTJ@’LSﬂu Web
browser llaenss Lifenanueundindunuuiiiug anades vililaesiuudiunsnenns
Aoutenn amrsalalfeuldly uazuiueuiinieludaiu uoundiady Sagaidiu
Usgansnmliinshanunasininsiaseundiedusuuund Sdivienfduiaswasld
NUABUTIIY %qiuﬂm;ﬁ’uﬁﬁu weundinduiivainuay ﬂgﬂugmmﬂ%’muszﬁﬂaﬂ LAY
wnIngde Tuaudeseauusem Adduleundnduduvesiieadudu (FirstCraft Digital.
2022)

TUsunsuneufimesdiilonaaeuinasiunnsgudsyansnmnisldndsauvesiuey
andeluuszinalng (COMET 61) iulusunsuiildnuuunouiinges defiuthiivomdely
nsnsendeyaiiiensavaeunislindsuveaiiuegordeliivnzauiudnuasounusi

WnsgIUNas vy lnvavdszuunsinngaslunsloutayanssusiA1shaga1iIsaunans
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dndrunistdnaau Wudu Mailluigiudszmelvedhgan Digital Transformation 2.0 &4

a o ~

& Aa N aa v & v Aa Y A
LUUQﬂVINﬂqiLUaEJULLUaQVHQﬂg\] aLUUﬂi%‘U')uﬂqiﬁUﬂﬂﬂq'{LGUW]ﬂIUIaEJ@I‘\W]@LWE]&'SWQSLVTN o

] '
1 N

USuAgunszuiunsmegsne Suusssy wagUszaunisalvesgnaniidled onauaueniy

Y

Aean1siUdsuwadly (Benioff. 2022) Astiuiiomuazain waga1unsadinsldanuues
TWsunsulddedu Fesmsiimsiaungnisduseundinduiiannsaldlivugunsalinfoun 7

annsailglayniiyniam

2.2.2 89AUSZNAUYBINITOBNLUULBUNAATY

ﬂ']'ﬁE]@ﬂLL‘U‘ULL@UWﬁLﬂ‘lTULﬁUﬂ"JSU'JUﬂ']'iWI@Lﬁ@Qﬁﬂiiﬁﬂ@UGﬁj')ﬂ@Qﬂ(UiSﬂaU
Uﬁzaumitﬁpﬁ% (User Experience: UX) LLaxdauﬁfaﬂiza’lwﬂ% (User Interface: Ul) & 4tin

PONLUUITADINIUUIAR NITAINUALUINIINITUAT YT a3 uULNULazlATIES19999
LOUNAATY SuD N AenalndnaladlUaudauuusnes F9nNeenwUULIIMmILEaNNISAUAII

A

N5398 N3 TIIuaztaauBLur el InunadnsnlauuReweunantuinAkas Tt

Y

MBUALDINBNITOBNIUUYRN MY fIenann1T“KISS: Keep It Simple Stupid” (Interaction
Design Foundation, 2021) Wuethswemannisfieenuuudmivgillafidesny watdu
Fadosannduauiiflinuenausgau (interaction Design Foundation. 2022)

2.2.2.1 Ui::allmiiﬁfﬂ%’ (User Experience: UX)

Uszaun1saly (UX) Mmaﬁammfﬁﬂﬁ;ﬂ%’lﬁ%Lﬁ@l%mémﬁm%uaﬂwém%’u
seuu WisauIns udinten famnsonseunqunegadaudingléanunsatimisdn osi
Iemdteda Wonhededs Wemiuandlauiedoaiiods Widawski. 2020)

Don Norman §81138n15v84 The Design Lab iuvanendsuaaosiily s1uf

(% '3

wln na1I1 KERdamneuUsTauMsainisldnungealuunEly (1 iPhone) lasunis
29NLUULASAITIDIN1SUSINA NTDANTITINUVDINAAN UINLYINTY LA SISIUAINTLUIUNNS

anuatunslonn wasudnsgnanmsuiledym Tuihweudeniu Ysvaunsalgly (UX) Ll

yadunnsasisdndarildnulayin wideiuludiuiy 9 vesdssaunisalldsng 1w
AUNEANEY UsednTan wazanuaunauiy Al udelddadndnanuaeives

Usraunsalmsldnunsvesyly

Ao oa

wssmalonanailedn Ussaunisalily (UX) Ad Ae Ussaunisaliinseiu
ANUABIN1Tva bangluuIunanigiiul nisiseldndndneiuy 9 (Norman. 2020)

agdlsfinuluvazifeaniuiy Jonathan Widawski laueaiufisdednfavesusyaunisalild
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(UX) Tuwdosmsfmmundnfu warniseaniuudeutednoui "Ussaunisaifld (Ux)
Sudusielym wazauasiielasedne vieduuuy” (Widawski. 2020)
1. nMseanuuuysEaun1sally (UX)
n1seenuuulszaun1salgld (UX) Ao msviranudiladunislagsiuves
fldvesnas uaziAsul A Tunansiosi
Pl Jonathan Widawski (2020) l¢inaal391 mseenuuudszaunsalild

v
(% 6

(UX) nngiis Uszaun1saliananyanailiundndnuanaauwsiiuauay negiaunauaia1unay

]
=

Pelifauussqimnefeisineian uassuiuiigaliesndls? (Widawski. 2020)
2. M3IBUALNAENSNITBRNLUUUIZEUNSAINLY (UX)

~uwy (Plan) - Tut913 uduvesnszuIuAIseeALUY UX nosnuuy
Sududesadiaununagnsiielviuladndiidulddrudoduunsy uazvhanulugidimne
e iy

- mM35398 14 (User research) - usfinisfnazAndanisesnuuuidud ofi
veudiuld uwivuwesinesnuuy UX dudiilngidunisuffamidanfamunisidowss
Joya

- Tassasisdioya (information architecture) - sjaiuluiinisdaseilou uas

¥

a o w & I 3 & a o & = 1 v Yy
ﬂ’ﬁ{s‘lWj']EJﬂ’lﬂULuEJ‘Vi’W‘UENL’JUbLGU@ woU uTeNanAwN L U11uY ﬂE]ﬂ’]SGUQEJO‘LM[Zﬁ“Uﬂu%’FUE)Na

U

wazussqtavang
vadldsfivnesnuuumsiionsan lagldudnns vinla (Why) axls (What)
agnals (How) lunisldn@nsasitaroanuuuiiu q (nteraction Design Foundation. 2019)
vila (Why)/mgea eafuussyslavesdldlumsudndaeiunld
o¢ls (What) Rendvasiigldansasilsmenansdas
oe4ls (How) Aeafunsesnuuuileddunisldauiidndsld uazansna
tieenuuuUszaunsalild (UX) szBususamnma neufivzsiadulainesls
wazgvnedeetnsls eaiendndusingldamsaaisszaunsaififianumneld Tuns

2RNUUULBNAKIT Azaeuwyladn "a1s" vawdndmaiuiaingunsalviey wazuey

Usraunsalnaulva wagsusulvinugldau
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WHY WHAT HOW

——'—#—

Motivations Functionality Accessibility

Values and views Features Aesthetics

At 2.8 wdnnas vilu (Why) ezls (What) ae1dls (How)

nun: ”‘ia‘]’aaqﬂmn Interaction Design Foundation

[
L9

U TUSUNIUABUTTILARS LIl oVAda UM NI TFINYSEANTA1NNT LY
nasuvestegedelulssmelng (COMET_61) Fannteinnarniazyinanuidilanisly
NUVREIITINNIOUTH AINAELATUNITRTIRARURIEnaNNTS Yialu (Why) agls (What)

2e19l5 (How) svevwinmaluniswmunlviilusgansnmanniu

User Experience: UX

WHY WHAT HOW.
L TR il o BN

Motivations Functionality Accessibility
Values and views Features Aesthetics

2.2.2.2 dausiauseaully (User Interface: U)

douseuszaudld (U) Wuseadsafunislénsesnuuuidnes suam uas
sfUsEneunseanuuUUAmMAY 1 itewdsudisoUsrauiugulidudd desd uadld
sl Fanseenuuudiusedszaugld (U1 Wunszuaunslunmswasulassstaedudau
sovsranuiugliuuunfinfiarsny Asdrasiseruannsalunslinuromandus uay

v L3 L3

asnAnudiusnvensualseningliuaemaiundnsioet (Widawski, 2020)
Frfulsraunaaifld (UX) Ssszneudedinsouszanudld (U) Suauannds
wyfudutureuiinuiudeoatendndu lfaunsofmuadasiauesdudeussa
g4 (UD TugUnuuiidudasldannnitUszaunisalfls (UX) msgazdunisesnuuudiuse
Usvaugld (UD) asdusuiu doniseonuuudssaunisaifld (UX) Augeasiituneunisaing
funuu Tnsaglilasssng wasifiumssenuuunmielfldnulfuniy menuifsge uay

USUlmNEaud@ NS UTUIANLN D NLANANGY
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1. AseaniuudIudaUTEauglYy (UI)
9 ndleudl Martin Leblanc 91 “A user interface is like a joke. If you have
to explain it, it’s not that good” (Leblanc, 2021) Aeadosfuniseenuuunsfinvedney
waldu Fasmdaa nwmthee efwdu msdsiu nsldney wazdu  venanldlaede

v 3

1 [~ % d' U
11 WureyaneInuiUansal

Y

YDIFWIN 9

(%
LY 1

AedunseenwuuduneUszaudld (UN) na1de Wuniseenuuuninee
NTONUIFNITYIUVDITUITUATY %q%ﬁm’mﬁﬂﬁ'zy&iamﬂsﬁmwumpﬂ% TnednuazunsdIu
seuszanuiiamsidnvariansadeuinisldauldie lHanudoligen uagdilons
yhaldine Ssn1seenuuuminvelimngausudldouiu mafinvarudesnisangldou
oy Mntuisgthushnseeniuunthasmslfnudely

2. ngmaslun1sesnuuudiudauszaudly (U) ¥89 Theo Mandel fvtadl

- gl dugniuaun1sinau (Place the userin control) - NseenkUY
msAilatanufeInsveld warddeslvildiisasslunmsfenldnurislanauiussuy
wsea3aAUANNITiELUIEILle (Mandel. 1997)

- mﬁammisﬂ’]sﬁawmé’ﬂﬁuaw’ﬂ% (Reduce the user’s memory load) -
szuuligldandrmeasiBonnisvinunniduly sndesiemsiAnauRamanslunislda
a9 Tehimsiiiunisigldnudesend ssuumsanuisnanddeyanliiiudsuulasios way
Peaummiligldiilefondunldnunevdsls (Mandel 1997)

- asndudeUsraulvidannaediu (Make the interface consistent) — dau
Usganuaasiu wasuanwaludnuazaonadasiu nuneds Uuuuvesdoniiuansualy
szuumsialiegnieliunnsgiunssenuuuifeniunasayaviise savinalansds
nszvunildluszuunis amsdullodvaenadesiu Woulssfuduswudunou (Mandel,

1997)

3. NNIVRIN1TRRNUWUUEIUFADYTEALLY (UI) 229 Ben Shneiderman

g}
Lo
D

- ﬁﬂﬁﬁi’auﬁiaﬂssmum%’aaﬂﬂﬁaﬂﬁ'u (Make user interfaces consistent) -

Mike Gilfillan awtnidnimuiaumaliaues Edge of the Web na1271 "annalLa@uofe

o =

nayadnAgy - & Woud wazalsdnvarnvatganunsaaianuduauld luvagnanuadiae

o

a319AuAUAY" LWLAEITU Ben Shneiderman nd1331 nsladguiuunseaniuunAaeii



16

U
o o a

FdwsiTdouty wy waswihaefifudodoiu wasmdsiiaonadoatunaontismmuning
(Shneiderman. 1997)

- au e I g19d18a8H1uN19EG R (Allow users to navigate
easily via shortcuts) — fléiBevgy vioflTidniuled wielduanfamiduuszd fonns
msdauiiofseagsmnda sndegatu mslijuda CTRL + C iednasntaninu uagne
CTRL + V Litenn3 (Shneiderman. 1997)

- idalauawuzdaya (Provide informative feedback) - Tidalauauugnu
dnwdiusaUsyauiioulddniunisied oulmvesliiavaa 41 Ben Shneiderman
85Ul “For frequent and minor actions, the response can be modest, whereas for
infrequent and major actions, the response should be more substantial.”
(Shneiderman. 1997) feghaieiu iledltgnueliasnesiian diuseyszanu (UN) aasli

(%

Uayadn anumsianutunaiiesda Inglidieg1esiariuniany vielddydnual

o

=)

wansbiiuhsaiuvasldlutagiuiinnuvasndbgs Wusiu

Ly

_sonwuulnezdendiellale (Design dialog to yield closure)- a19uUva4

v
a ¥ = ¥

mMansevimsindunduiislgaEudy asanans wazgeauan Teyadeunduiilvideyailoiaa
au nguntsnasvhiiliildfRaelalunudiia $Enldda Wudgaaldondnunuanay
INAINUAN LLazéT’Jﬂﬂ%LﬁaLﬁ?ﬁuw%uﬁm%’umsvﬁ’%ﬁumsﬂfjwialﬂ (Shneiderman, 1997)

- ﬂmﬁusﬁaﬁmwmﬂﬁmﬂﬁqm (Prevent error as much as possible) — vinlw
dwsavszanudld (UD) [nuiefaalnedesiuteianainisussvasifld (Shneiderman.
1997)

- sy iR l¥daundunisiaulaegisdingnie (Allow users ways to
reverse their actions easily) = 1@ua3a7d18 LLas%'ﬂLﬂuLLdpﬂﬁt’ﬂuﬂwsé’auﬂé’u%umaul,ﬁaﬁflﬁﬂ
umau Ben Shneiderman lofuredn "audnsaritisannidnnina esnglid
foRanarnanansnondnld wavatiuayunisdrsasidoniilidueag’ (Shneiderman. 1997)

- aﬁuauuamuﬁlmuqumaiu (Support internal locus of control) -
lénuiiiiuszaunsalfiosnismmidninueadulquassuy warsruuaznouausiionis
nszvhwean eenuuuszUuelilHdudFEunsnseviannnirgnevauss enfegrau
90NN Microsoft Office warsruvazaukldIveinIseanInszuulaeliduiinaunsall

1udu (Shneiderman. 1997)
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1 o v v = e g
- MsannsEmeaNdlvitesiign (Minimize memory load) - nguanlu
mshiduseUssaudldiedmiugld fe msanniszuthennud duiuduaduFeddy

R mesarunsyrewtheaudnngldenulilauinian (Shneiderman. 1997)

Nt eAuITeaunsaasuledn nsasevsessnuuuniinae A g

Y 3

Y

Wsunsuundn Wewndldnududinddyvomdnsiug vsessnuuu lnsniseaniuy

mseanuuulnldnuladie ligwen annsgmheanudl uaziaulasnsiug

User Experience: UX

User Interface (UI)

WHY WHAT HOW *Place the user in control
- — = *Reduce the user’'s memory load
Motivations Funetionality Atressibility 'Make the interface consistent

Values and Features Aesthetics

views

AWl 2.6 Ysvaunsalild (UX) wazduseyszanugldun vedlusunsa COMET 61

M37: {39

2.2.2.3 auansingsziineUszaunsalld (UX) uazdausiaussanugly (UD)

ANULANANTENINT Uszaunisalyld (UX) uagdiusaussaugly (U) Ae diu

seauszanud Ly (U) vinede asdusznaumugunigenyauldnouiundnsdne luvaen

Usgaunsalld (UX) ddeafudssaunisaligldfifunandoe wieusnig

(%
LY 1 1

fatiu dhusioussanuilld (U Ssjaiiluiiesdussneudumedinlaiiueaiuls
Wy s & wauiay wagduy q luvaivssaunsalfly (U gatiuluidld uaznisidu
M URER U

Jonathan Widawski - CEO at Maze laesuraiisutiisudne 9 31 “assiinnmn
Aufdseenuuutu Uszauansaldld (Ux) azdusing i Tusagiidiudedszanudly (U)
ziluduasilosiiines” (Widawski. 2020)

Ken Norton — Ex-Product Manager at Google 85u1871 “‘Uizaumsﬂi@%
(UX) sjaiulufinmsldoveslfifouttiym daudusdeussaugld (UD sjarduiiniien ua
M3YuveINaniag” (Norton. 2022)

Andy Budd — Co-founder of Clearleft, Founder of UX London 25U “Un

sanuuuUsraunsalgly (UX) aulaneltuiuifamunszuiunsesniuu tnegeeniuudiu

'
=

AoUsyaudld (UN) asyjaiuesdusznauiiilugusssuunniu” (Budd. 2022)
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Jason Ogle — Host and producer of User Defenders podcast, Designer at

'
a

NCM 83u1e31 “drusiouszanudld (U) Aa azwiunvilmasnludeaniedeanis Tuvaeh
Uszaunsalgld (UX) Ao anusdnisilasuiiiasluiie” (Ogle. 2022)

Scott Jenson - Product Strategist at Google 85U1871 “diunauszaiun L4

v I3

(U sjaiulunudaiuen yavesnmsinlugiswamis dmdssaunsaldlyd (UX) yadulun

9

Bl waznsldausunEnsiue” Jenson. 2022)

Chinwe Obi — UX Researcher at User Testing 85u1871 “‘Uisaumiﬂjm‘tgj’

A Ny a o ¢ A i

(UX) aseuAguUsTauM Il auaiyaradiundnine vseuinis luraed diusoUseau

Al (UI) fanaaniznngasniulsnsngaulineuiundngdae ¥5eusnis” (Obi. 2022)

A1519% 2.2 lUSUULNEUANUBANG195EMIS staumaaﬁ;ﬂ%’ (UX) LLazdauﬁiaﬂﬁxmu{ﬂ% (un

UX designers Ul designers

== vy

’ Interaction designer @ Visual designer
I‘:I_llrl Charts the user pathway % Chooses color and typography
T_‘Ej‘ Plans information architecture % Plans visual aesthetic

Ox Expert in wireframes, prototypes, ﬁ Expert in mockups, graphics, and
== 1

=]

= and research @ layouts

AT 2.7 ANUEANANTEVIN Yszaunsalily (UX) wazdsiauszanugls ()

Fia: www.dailytech.in.th

[
CY v

AU Idvarusaaguladn Ysgaunisalglyd (UX) Ao nseuiuniseenwuy

Usgaunisalldauielifldinaanuianelagegn wu ldnude Saduiuneudaou 1u

nsasauidnandldldauesinnduanldnudn luvagndiudeusyarugld (UN) fie n1s

a ' 19 o = a o ¢ = v A v
E]E]ﬂLL‘U‘U‘VIL‘U@N‘USSmussﬂﬁl’]d@ﬂWWUﬂU%UU VIDNAFINEUN GUQQJQLuu‘lﬂWﬁuqﬂqﬂ']ﬁ@@ﬂLLUU

q

1 ] =) U @ < v
LU NNITWATN 'lJ‘fLI NIDVUNNGIDNWT LUUAU
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2.3 NMSWAILUNIATIAS19 WAZAULUULBUNALATULAEDIAEVANNISDINWUUNLTIUY

pﬂ%’ﬁ]uquénma (User-Centered Design: UCD)

v < <

2.3.1 annamisngniseanuuuiiiuglldidugudnans (User-Centered Design)

Y

Y & 6

n1seenuuuitiuglidugudnans (UCD) Aestalng Norman and Draper (1986) i
Uspiiuiantiuddeenuddyrosnistiaudlafifvesld udlisuiufoniodostulld
pgaasandalunszuInns adanansndiazdulddn 9auszasdussszuu Ao nisluing
Flilalaieltmaluladions WilvifionsiToulusunsuiingusn mnudesnsvesldnasg
AsoUIINTTeRNkUUdIuABUTEaIU (U) kazadunein1svasdiunauszaiy (U) Als
ATEUARNTIMIOBNLUEAILTIARYBTYUUME (Norman. 1986)

dnisiauerditanw uazamidiledu q Samatesenislugisane Ui
159101181l 8 uAIInEIBY8d User-Centered Systems Design (UCSD)
#30 User Centered Design (UCD) l¢¥untsdliiiufinninmlasdasiuies Ing John Karat
na1an mseenkuuiidudldidugudnars (UCD) Wunsgurunsutidithvane fo nns
finnnszuuitldauld feildlasnsiidasisvesldnddnenamyssszuulunisesnuuy
$¥UU (Karat. 1996) Wunsguiunisesnuuud 9 fednesnuuussiuluiifld wazainu
foentsvas]lluusiardunouvosnszuaunisesnuuy luniseenuuuty fiupenuuuiid
Swfvgldnasanszuiumsseniuuriumaiinniside wayniseenuuLTiviaInvians ieain
wanAnusinganlegs wazidddls (Novoseltseva. 2020)

“nsoanwuuiiviug M duaudnats (UCD)” Neganelaszuuiningn fiazgninun

'
aAa va o o )

UszgnaldiduuusAndraglunisimun 35343 inmaudfdiAyvesniseenuuuiitiugly

L =2 ¢ &

Wuaudnans (UCD) Ae n1sAnAu wuinisluniseenuuy wazwidayvilnedauywedu

U 9

a v

AUINANYBINTTUIUNTERNLUL (SaulYR (Tesusaa. 2556) lunsyuiun1sided §idel

holy

Uszendldnseunwifavemgufniseenwuuiiugldidugudnans (UCD) wealutunauly

[

A1NLRUNNTABIUNNTIVE LA TTUNDUNISYININY FINTN
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E alllIIIIIIIIIIIIIIIIIIII: E
v \4 il
. . Evaluate
Understand Specify user Design _
-— against
Context of use requirements Solutions )
requirements
. :

" n
s s NS NN NN NN NN NN NN NN SN NN EEEESEEEEEEEEEEEEEEEEEEEmEnmmmnnd

A 2.8 nszuiumsesniuuviuglddumudnans (UCD)

[y

nn: :%EJE@‘UQW Interaction Design Foundation

v & vaw =3 1 Y & v o w
AUURNIVYLAUIN @%LUU%QQH?{W aluniseenuuy nszuIuNITiunITeRnLUUlaY

o

a !

willusmumsmdgyiwiaswdnaseuywdlagltnszuiunislunside wagnaseauluuiu

v ' ' '
o A I a v o LY [

P LNV LY waruTunYo R I L TUAEUANEIMTUNNTEDNLUY kagNITHAIUN

3

vianga lun1siazmdmeuludiuesn1ssus Minevaussuazeonsusedniuli dnns

Tinan1amud it urssaUnaLaty COMET 61

User Experience: UX 3 \
User Interface (UIl)
WHY WHAT *Place the userin control
. R *Reduce the user's memory load
Revalong i *Make the interface consistent
Valyes and Featunes.
evis
; !
: o
v i
d v v «
n"liaanLmummur-'ﬂmflumunmq Evaluate
L u Understand Specify user Design it
(User-Centered Design) Context of use requirements SRR e
requirements
A H

AN 2.9 N32UIUNTIUNTITHUAZAFDULUUIUG L NDNMUILD UNELATUCOMET 61

Mu7: {33
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2.3.2 nseenuuulszaunsalily (UX) Mdudléidugudnans (UCD)

= ¢ v a o a 9]
LuE]\‘i“\]qﬂﬂq'ﬁ@aﬂLLUUUﬁ%ﬁUﬂWﬁmmsﬁ (UX) llﬂ']']llﬂiE]Uﬂ'q%Jﬂ'ﬁﬂ']Lu‘LJﬂ'Ti‘sU@\‘iE‘TL?i

(%
% £

:.: = ) & a = d’J L3 ¥
Nende Junileusziduarvianainnivn nedunesnuuuuszaunisalyly (UX) 11310
UszaunsaiNnainiang 1wy n15e9nkuunIn n1sieulusunsy 3nInen wazn1390nwuY
v ) £% o o va & & o J v o [y PN
nstdneu Wudu n1seenuuudmsudldmdunyuddmuneainudi desinauiureulwai
dnduAgfuauansalumsdfuarsesfudedianiimen e lddnuiuinn sIu
Ludsns39ue 1y nsasredinu nseenkuulaseTe Lagduluudaddney naenauns
29NLUUNITVAFDY
o 1 1 A 3 = o s = & o~ 1 [y I
gNAIDE1TU N13FRA15INBIANTNTELUTBAnTs Felinanuuansneiu iluanime
vilvinisesnwuuyszaunisalyly (UX) daulngisiauluguiuureanszuiunisviey
iudlAdugudnats (UCD) wagldrunenaiwegsdinan lnalasudeyanafian aunitae
wiledgymiineivesnmun wasanudesnsvesyltegamayaunan
2.3.2.1 M¥3eUszaunsally (UX)
n1sadeUszaun1sald (UX) 10uesAuszneudifguanssuiunisesniuud
wiudldduaudnans (UCD) wazidudrudraglunisadanumnsudledymiinevaues
AUAIANTIY03 1Y ag Sinéad Davis Cochrane N&1331 “N15338Usraun1aig Ly (UX)
= v s = o 7 v a o ¥ oA v a a o
wansdatayaigadnfisaunuandly uasgnandiluldimedislunisdndulandnsdueilugn
TUADUVBINTZUIUNTANRIUT” (Cochrane. 2022)
agulaan nmsidedsgavnisalild (UX) Wunszuiunaslupmssudoyaidadn
o A v a 1Y) a v % a
wiiAn wagANlaneINUNgAnTsN ANABINTT wazgauanvedd lngldinatinnis
(% d' 1 [y aa [ I ~ Ya a [ fal a PN
dunanuand9iu wagdsnasneusu leaidmuny Ao ielAniunGnfugliuun Lasyuuen
Aldanunsaldlunisinduleeddifeyauazasrmdndunimdudladugudnais
Felunilade Just Enough Research, Erika Hall &3uasa Mule Design Studio
a J o aw Y & 1 [ 1 [ ] v 1
aduedn nevindegldidunisaeunuegaluseuu wasanunsawdseenduanudiu taun

N1SARAINTY NTTIUTINVANGIU wAENITARTANIAIUMANE (Hall. 2022) Mewnil N15378

o
[ v o [ 1

Uszaunsalild (UX) afeadesiunsasmauuagnssiusamdngiuegisseiies dady
nsEUIUANTAIENIRUNY Lagdeyaldsdnainnisdnwgdauiioadraszaunisaliidu
s35uvR uazunywdilugudnans

Sinéad Davis Cochrane (N:ﬁ]”m n15 UX U049 Workday uagea  Product

Researcher 1 Intercom) na1331 N15338Usraun1sald b4 (UX) Wuuinndt "vunew’ lu
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v
a = IS

ATLUIUNISHAIUT NN1SIFELAATUABDAIIRTTINNAATUNT A (Cochrane. 2022) Aadiu

Y 6

Ty ABANNTIVTINNIUNNTIdERiiaud Ay e sandulufeiundndue n1sesnuuu

s 1

yion1snan Wioadawansaellvl vievhandundndusiiiey dauansdedoyaidedni
w14 wazgndriinluldii edaslunisiadulondedasilunnd unauves
NILUIUNTHRIUN

2.3.2.2 UszanIsnsideuszaunisalfld (UX)

'
aa a o a = =

FBMIdeUszaunsalily (UX) Ao T5aseteyaledninedduely nginysy
159910 wazaudeansvesild Aamnsaldisn19idudldsng 9 eszsyanuviime uas
Tonalun1susudsasgaunsalvesdly saufeanisduniwalgld wuud1s9 msaunuingy
nsiSesddunsa mManeaeunisldoan wasdy q

lae Michael Margolis #uaun13338 UX 98¢ Google Ventures Na1731 n13vi
IvoseiisransamBusuluneuinesenisimundamiigeenuuuidmeismnou
wazvhsudouvdaiieauiinleisnis eenuuudndusedd auidesnuuudesnisynne

Mg uazdayalanazasudinnuvesgeaniuuld (Margolis. 2022) Asiun1sienIsN1TITev

WingausuAuen1I3n geenwuuidmensuunamesls wazdeeniusutayayssian

¥
a A

To A8ialun1ssiunsi Ae Fudusenisiiansanit geenuuudeanislinan idudu
e ls?

neisedsduie HulEmsided “ase” anudilasdsdndadeituusigle
nuen NANTIL uardy 9 vesieu WmsnevesmTiduBsiuie viefiFonin Miduids
d19091T0AUAT AD mﬁwiﬁssqﬁﬁumﬂﬁym yanseudgmiliisadeuiiondly way
nuTmmdngfissweiaginludamiesisdaay Bennett, 2022)

ns3daUssfiuna gatulufinisussiiundadaet vieuudniesiusa
Yoyanazuiuusansuidam Tnevaluuda n1539idaUseiiunavzsiduntsh iy o
uarltludnunzdn 9 o1winiliowasn uaesndintuseunseaniuy (Fox. 2022)

ABn1sasedeUsuuuazideguatn [Wuisnsiduaessseianiidnldueniy
wildsamduladiign nMeideisUsinasnanteyauazaia uaznadndiduteyadias Tng
e fe M3seygULUL mensal wazagunanisiunuiAgaiunguimang vierde
dumsiTeidsmunmanananudaiy uaznisduna uagldiielidladussgdla anudn

wazvimuaRvasltidmang (Nguyen. 2022)
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[

luns33vaselfITodenn1sideidamnin lagldn1sduniwalidedn uagnns

dananisallunisuesndym warsiusinteys welilauwimnisuidymvedusunsu

va o [ =

BI98YINNTANYY

2.3.3 n1599nuuUns in (Graphic) tian1seanuuudausauszaIu(UI)

ANseRNLUUAIURAaUsza1U (Ul) kazn1saantkuunsiiin anbea1 vinauludssinni

adgafany iesniidminglunisasisszaunisal waznisneuaue N zaungn

9
¥
v [y v

@Eh\‘lliﬁ@ﬂll UnoanuuvaiusoUszau (un MANNEIAYAUNITUAAINTNUUAITANINTU

o

A 1

wu Anuludu wagueundindusiig q Falanuinandn A anudislunsidneuiuiilen

(%
Y v

vosldmmashumiaiimismeuunt wilunandudusdu dnoenuvunsiinvieudunis
FnFesvasiadiendnsseniuy fsdmsunisiiod wazuudu Aiauddyifuauniomans
\Jumdn wazsinyiouluagaledudnesnuuunsifinaudy 9 (Best Accredited Colleges.
2022)

Tyler King CEO i Less Annoying CRM na13371 n1seanuuunsaiinidudsdiaudiu
Tvgdnds insnzfunsdansfiieiian dneenuuunsiindend @engunin senuuulald

° dl' A 5 v ) v Al ) | e .= "
BAZVIINIUBU € WQJ@QLV“UIW ﬂﬂiE]E)ﬂLLUUUiSLﬂVIUﬂmEJﬂUVlﬂumuiwymm’ml,ﬂu Aaus

[
a LY

winnsesnuuunsiinidunufalzniseenwuudisouszaudldnfe “memans” sy
tnesnuuudiusiaysza (U) seudiladn dlildneuivedals Lﬁaﬁaamwudumuwm‘ms
Anerlstu fldagldsuudadoromatnogals wuuesulufindlnd viodslunnsiodlumii
Uaq0u Jusiu (King, 2022)

n1sERNLUUNTAnTisaaLd oy lvgendwIsnas n1seeniuudIuiaysyay
(UI) fiwondouismneaiudi sendwsldauite snfegiadu Msesnwuunsiiinfisen
Hea Ao Apple dumsesnuuudiusedszaiu (U) Tieemiey fie Google sufuniseanwuy
n31fn §esndudmsunisesnwuudruneyszaiu (U) 7ivausauty i ennsuiia
UszAnsarwnsldauifudldiduqudnans Tnonnseriediagudnual wazdnvazues
AR SeiTieanuuy

sUdnwal uazdnuwazvewaniaaioaniuy (Widawski. 2022)

- msitenseanuuy: MyIIglrteyan et ul iy warlndeyadedninediu

U

wwildunisesnuuuaign [Wudsddglunisauniussduniala wazadrsdiusie

Uszanuiinouaueenufesn1svesyly
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mMseenuuUAH: fneenuuudiudoUszatu (U dndiiisenuuuiadiond

WAN 09T uaresdUsEnaunwuAvasdLReUsralY SamEed Luudnus

lomou Uy uavdu 9

NM3aFLUTUA LasnsimuIngIiin: nseanuuudiudeUszaiu(U) Id Sunis

w3seglnagnanduruIng I duAIvemand e lae TN UnesnwuUdesas

augaivaNzaNszaing anuanansalunsldon waznsuanaendnualveauy
pr

Naselaefiunisnain vieniuasefineg19alLaNe Al N1599AKYY

F2unaUsza1y (Ul) J9aunusnunl1saansuunsIinessinadn

S5UUN500NLUY: bt kUTlaINARA N WASKUSUALANNEDAAADINY 1N

U

gonuuvdaysza (U) szasdiledlad laus3guwuu uavdiulsznound

Y

SUaLRYnIN kiaresRUsEnauAstanwMrag1els (@ wuusnes 21a)

a v 1 1 ¥ % [ & ] 1
ﬂ??’)ﬁ]ﬂﬂ’)ﬂﬁ]@ﬂi%ﬁ’]uf{ﬂ% (un ANt Ut uneuLsnluNIEUIUNITERNLUUEIUAD

Useau (UD) wagywdladndiudeusgaiud b (UD) Tasunisesnwuulagaisdening

ABINTT WarANAIANIIR Y LilonTzuIuMseRniuudINsaUsyaully (U) 15Uy

vadInAmUaUTzaUNSalvedd 1Y (UX) uae dneenuuudiuseuszaugly (UD) agvinu

aglnagaiuinesniuulszaun1sally (UX) uazdnnswanduaiiiielinsginaniside

Bl Bespwiausdndungudvang wazvhanudilatminegvedasinisesniuy

UX Design

AN 2.10 MIPRNLUUNSIAN (Graphic) ,nseanuuududaUszau (Ul) uagn1seeniuy

.24'
N

Usgaunsalily (UX)

(duasUaIn Maze
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2.3.4 BUIMNNNSHAIUTATIFEY LAZAULUUKBUNALATUINBLANUSSANS ANWNS

Tduvaeld Tnen1suszgndlduszauntsalld (UX) dausdauszaudld (UD)

<) 4

uaznszurueanuuuitugldituaudnans (UCD)

Y

nsaLIlAIIEE wazAukuULaUNARYY (COMET 61) HausznaumeUszaunisal

B (UX) wagdiusauszarugdly (U) Fadneantuuagiaadliundn n1sivuawuInianis

uAdeynn a319luunky tazlassassvesaunaady swdsdenalaanwndluauisuuy

gnws tnenseenuwuudsyaunisalild (UX) dwlngjdnludesenfoguuuuvenssuiuns

1
A ¥

euidudlddugudnans (UCD) warldanunerammegifign wisldsudoyaniaian

9 LY

Y A

undazu e ningitestanun wayAuAeINsveldog1amunvauign weily

YUELRYINY N1TERNLUVEINRBYSTATY (Ul) HAnunangnseanunisaantuunsIiin 1iedan

'
I 1

fudmunglunisasiesUszaunisalvasnisnevadedlinmangannaatuiumie

>
i »
User experience (UX)
> \v/ ‘%&’bg R/ ] Designing process
| \ C. | gning pi
User-Centered Design | | g 5 »
| 1. | It is the science of trying to
An iterative process that focuses on user The presentation of information remains | understand people’s thoughts and
ds at cachstage of the desig Ce5S: 3 £ e il
needs at eachstage of the design process: ! inadequate in terms of providing ¢ behaviors.
g
ertareh comprehensive understanding for both WHY WHAT HOW
ERE > >
| Conightoli experts and non-experts [
: Motivations Functionality Accessibility.
L A | Values and ‘Featuras Aasthatics
2 { views:
.Spe.c!f?mser < » | ;
reggements H === Mobile applications do/not adequately ]
l | consider. middle-aged and elderly users
i 1 User Interface (U1)
Dasign : | i
Solutions P
B | Itis the art of designing user
Communication through graphics or | interfaces
Evaluate . T 3 <
: 2s images on the application's displa; i
Treaann against maeaied 3 Rp i) | * Place the user in control
reqirements screen s difficult for users to understand { *  Reduce the user’s memory load
1:l | ol * Make the interface consistent
H »
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M15199 2.4 Inclusion and exclusion criteria (Source: Own elaboration)

Inclusion Exclusion

Indexed in ScienceDirect Books, Book Chapters, conference

reports, proceedings papers

Publications in English Publication in languages other

than English

Article or Review

Publication in the 2013-2022 period

Keyword “Application”
“User Experience” “User Interface”

“Home/Smart home/Home energy”

(%
£

NMSANMIATILINTARAR NS IR 515 Lana1s 91nn1shd Keyword “Application”
“User Experience” “User Interface” “Home/Smart home/Home energy” @16uUN 2 N3
N

ANNTDINBUNANUNAINA 2013-2022 dAualiilonasanuaLias 201 avu asluanaun 3

TAENISARLEBNRNIZUNAIY UIDUVISALVINTL YN IAMADLNE1TNIUUA 97 aUU AINIW

Removing Article or
Duplication : Review :
201 document 97 document

AT 2.14 Phases for building the database (Source: own elaboration
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1519t 2.5 Distribution of articles by years.
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e 2013 -

Year Number of articles
2022 20
2021 18
2020 13
2019 21
2018 10
2017 4
2016 3
2015 3
2014 3
2013 2

20

15

10

Number of Articles

(S,

20

21
13
+3
10
4 3 3 3
I 2

2022 2021 2020 2019 2018 2017 2016 2015 2014 2013

Years

Ltwugﬁﬁ 2.1 Distribution of articles by years.
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A151991 2.6 Top 10 publications

Total
No Authors Title Year Journal
Citation
1 Terence K. L. Hui, R. Major requirements for 2017 Future Generation 327
Simon Sherratt, Daniel building Smart Homes in Computer Systems
Diaz Sanchez Smart Cities based on
Internet of Things
technologies
2 Debajyoti Pal, Vajirasak Perceived usability 2020 Children and Youth 212
Vanijja evaluation of Microsoft Services Review
Teams as an online learning
platform during COVID-19
using system usability scale
and technology acceptance
model in India
3 Chien-wen Shen, Min Analyzing the trend of 020 | 2019 Computers in Human 157
Chen, Chiao-chen Wang commerce by bilingual text Behavior
mining on social media
[ Samer Zein, Norsaremah A systematic mapping study | 2016 Journal of Systems 154
Salleh, John Grundy of mobile application testing and Software
techniques
5 Shohin Aheleroff, Xun Digital Twin as a Service 2021 Advanced Engineering 152
Xua, Ray Y.Zhong, Yugian (DTaa$) in Industry 4.0: An Informatics
Lu Architecture Reference
Model
6 Aristea Kontogianni, Smart tourism: State of the 2020 Array 111
Efthimios Alepis art and literature review for
the last six years
7 Md Rajibul Hasan, Ashish | Excessive use of online video | 2018 Computers in Human 97
Kumar Jha, Yi Liu streaming services: Impact of Behavior
recommender system use,
psychological factors, and
motives
8 Mona Masood, Menaga The Usability of Mobile 2015 Procedia - Social and 80
Thigambaram Applications for Pre- Behavioral Sciences
schoolers
9 Md.Moniruzzaman, Blockchain for smart homes: | 2020 Computers & 58
Seyednima Khezr, Review of current trends and Electrical Engineering
Abdulsalam Yassine, research challenges
Rachid Benlamrib

d' Y o
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cross-platform app

development approaches

Total
No Authors Title Year Journal
Citation
10 | Christoph Rieger, Tim A. Towards the definitive 2019 Journal of Systems 55
Majchrzak evaluation framework for and Software

IINNITIATIZMNEITULATIVIEVD I TANSNEN1T919D9Ue8FUTL ScienceDirect ¥4

FBnsvunmssanssuegadusguy (SLR) Jagtunuinsarsidnisdsdannignfe

=

9

“Future Generation Computer Systems” #1316 28 “Computers in Human Behavior”,

“Children and Youth Services Review”, “Journal of Systems and Software” @ ¥

“Advanced Engineering Informatics” 958181508 9LARtA3131581571 81909008 NINUA

1
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L
user @l‘enﬁ food deétection

augmented reality &)
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W
elggrly w 2
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#& vosviewer ‘
2014 2016

AT 2.15. Most cited publications on the research topic

(Source: Own elaboration using the VOSviewer software).
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A15ATIZINGUILINSINAUVDIAT (Word Co-Occurrence Cluster Analysis)
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occurrence) luundnge Jadsiun wazaman WulUldfazszyiideninanunande:

Usability (15), User Experience (14), User Interface (13)
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Total
No Authors Title Year Journal
Citation
1 Terence K. L. Hui, R. Simon Major requirements for building 2017 Future Generation 327
Sherratt, Daniel Diaz Smart Homes in Smart Cities based Computer Systems
Sanchez on Internet of Things technologies
2 Md.Moniruzzaman, Blockchain for smart homes: 2020 Computers & Electrical 58
Seyednima Khezr, Review of current trends and Engineering
Abdulsalam Yassine, Rachid research challenges
Benlamrib
3 Abir Ghoraye, Rob Comber, Older adults' perspectives of smart 2021 International Journal of 27
Rachae (Gooberman-Hill home technology: Are we Human-Computer
developing the technology that Studies
older people want?
4 Kristine Mae P. Escanillan- Evaluating on User Experience and 2019 Procedia Computer 12
GaleraCenie M. Vilela- User Interface (UX/UI) of EnerTrApp Science
Malabanan a Mobile Web Energy Monitoring
System
5 Martin Kruusimagi, Sarah Living with an autonomous 2017 Applied Ergonomics 9
Sharples, Darren Robinson spatiotemporal home heating
system: Exploration of the user
experiences (UX) through a
longitudinal technology
intervention-based mixed-methods
approach
{ Vo
NU: NIY

gduseluazriinis@nwinenyszinu Janr gauszasd 35015 waznaasves

UNAMUNY 5 1nans et miinduduwoUunamduiiu wsendsny Mneitesiuainy

aulaveside A

A15197 2.8 NUILTNYINULBUNRLATUUIU MIBNAINU

No Authors Year Title Problems Aim Method Results
1 Terence K. L. 2017 Major The recent the objective reviews the a new paradigm
Hui, R. Simon requirements boom in the to classify application of for humans
Sherratt, for building Internet of them into a major interacting with
Daniel Diaz Smart Homes Things (IoT) will list of major contemporary loT large number of
Sanchez in Smart Cities | turn Smart Cities requirement technologies to invisible
based on and Smart recommendati | building SH and we computers at
Internet of Homes (SH) from ons for have classified home is a new
Things hype to reality. building SH them according to and evolving
technologies systems. the proposed topic.
requirements.
A Y
NUN: {I9Y
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Exploration of
the user
experiences
(UX) through a
longitudinal
technology
intervention-
based mixed-
methods

approach

heating system
regarding

experiences

No Authors Year Title Problems Aim Method Results
2 Md.Moniruzzam 2020 Blockchain for found that few improving the The main develop a
an, Seyednima smart homes: researchers focus underlying contributions of this feasible
Khezr, Review of on the large scale information survey were prototype by
Abdulsalam current trends adoption of technology conducted to fill the implementing
Yassine, Rachid and research blockchain based infrastructure gap and give useful the blockchain
Benlamrib challenges homecare system to ensure the insights, methods, platform for
transparency, and their application different smart
security, and in the area of smart home
privacy of user homes. applications.
data
3 Abir Ghoraye, 2021 Older adults' how older explored older focus group study Older adults'
Rob Comber, perspectives of people’s people's views conducted with perspectives of
Rachae smart home perceptions of and older members of smart home
(Gooberman- technology: Are New technology expectations of the public who had technology
Hill we developing and smart homes smart home the opportunity to acceptance
the technology technology. try SPHERE increased over
that older comparison time and with
people want? between use.
participants
recruited from the
community and had
the experience of
living with smart
home technology
4 Kristine Mae P. 2019 Evaluating on With the rise of evaluate the user satisfaction the mobile web
Escanillan- User Experience energy EnerTrApp User experience application as a
Galera Cenie M. and User consumption, the mobile web usability testing tool to help
Vilela- Interface Philippine application user reduce energy
Malabanan (UX/U1) of Government interface consumption
EnerTrApp a released an usability
Mobile Web Administrative to
Energy reduce monthly
Monitoring energy
System consumption by
at least 10%
5 Martin 2017 Living with an Rising energy explore user a longitudinal The UX-focused
Kruusimagi, autonomous demands place experiences deployment of a approach in the
Sarah Sharples, spatiotemporal pressure on (UX) of living quasi-autonomous design of
Darren home heating domestic energy with an spatiotemporal automated
Robinson system: consumption automated home heating home systems

system
Users were provided
with a smartphone
control application
linked to a self-
learning heating

algorithm.

involving user

experiences.
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(Hui, Sherratt and Sanchez.2017; Kruusimagi, Sharples and Robinson.2017,
Escanillan - Galera and Vilela - Malabanan.2019; Moniruzzaman, et al.
2020)

weundnduiietelilamidiagldau lngiamzionatau wazyaseny

(Hui, Sherratt and Sanchez.2017; Kruusimagi, Sharples and Robinson.2017;
Lim.2022; Escanillan - Galera and Vilela - Malabanan.2019)
MsAeasdunTIfin vienmuulsuanaveeUnaltuiadlasnse
AIERELY

(Hui, Sherratt and Sanchez.2017; Kruusimagi, Sharples and Robinson.2017;
Escanillan - Galera and Vilela - Malabanan.2019)
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2.5 M3AUATINNTOYATENINNAIUUTINONYD9919N15398 (Research Gap)

TAgALNNTANYIFILUTNG 3 AILUT LN BNDINIANULTBNLYY LawA LaUNALATY

) 4

(Application) n1seanuuuiduy Midugugnans (User-Centered Design) Wagdoyaniu
W& (Energy data) agslsiinu g3denereudumisiefdiismnanisimun 910
§1uTeYan15338 ScienceDirect lagdinauginisiiondn agdedaglugiel 2013 - 2022 w3

10 Ygoumaa wazagvinsduglunisauainiiag 2 A1 lnglananisruaindeyasenu Al

2.5.1 NaN1IAUNITIRAINAUTTENIIE “UaUNELATY (Application)” waz

“nseanuuuiiiiugldilugudnans (User-Centered Design)” fsnns1s

LY
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No Authors Year Title Problems Aim Method Results
1 Eloise CJ Carr, 2017 Translating a lack of decision to identify the - user-centered UCD method is
Julie N Babione, research into support tools on needs of the design (UCD) well suited to
Deborah practice through osteoarthritis users for approach assess the needs
Marshall user-centered patient outcomes, development of - create the focus of health care
design: An system a simulation group and telephone planners.
application for performance, model to interview to collect
osteoarthritis resource support the patients'
healthcare requirements, and resource requirements
planning the costs of care in planning and
the long-term. policy
development
relating to
osteoarthritis
health care.
2 Vito M. Manghisi, 2018 Enhancing user The heritage tourist To propose the - Develop the Users engaged
Antonio E. Uva, engagement attraction sites gesture-based gesture-based Natural | and preferred the
Michele through the user need to attract the Natural User User Interface gesture-based
Fiorentino, centric design of visitors’ attention Interface for the - Demonstration of interface for
Michele a and improving their navigation of “immersive” gesture- virtual tour while
Gattullo, mid-air gesture- enjoyment/engage virtual tours in based interface in judged the
Antonio based interface ment. cultural heritage users mouse-controlled
Boccaccio, for the exhibitions in - compare the interface as
Giuseppe navigation of Murgia, Italy experience to the easier way to
Monno virtual-tours in aiming to attract conventional mouse- use
cultural heritage visitors. controlled virtual
expositions tour by usability
satisfaction

questionnaire
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No Authors Year Title Problems Aim Method Results
3 Mattias 2019 Employing a Current Chronic To propose an - compare cognitive UC-CW was more
Georgsson, user-centered disease self- enhanced walkthrough (CW) effective for finding
Nancy Staggers, cognitive management cognitive method, the user- severe, recurring
2 usability problems
Eirik Arsand, walkthrough to evaluation walkthrough centered CW (UC-CW) P
and it highlighted
Andre Kushniruk evaluate a methods is costly (CW) method to to think aloud
the need for
mHealth and time address protocol (TA) (original )
personalized user
diabetes self- consuming identified technique) to assess features compare to
management deficiencies in the mHealth TA. The method
application: A the original think application was considered
case study and aloud (TA) effectiveness, efficient and had
beginning protocol in self- efficiency and user high user
acceptance
method management acceptance P
validation evaluation - NASA RTLX
instrument and a set
of brief interview
questions for post-
evaluation
assessments
4 Charisa F. Llema, 2019 Design and More engaging To design and - design application MLERWS (Mobile
Cenie M. Vilela- Development of language learning develop mobile using Five-Design Sheet Learning application
Malabanan MLERWS: A User- approach is needed learning (FDS) methodology for English Reading
Centered Mobile to developed to application for and a modified and Writing Skills) is
Application for help leamners raising subject English evolutionary developed. It
English Reading their self-confidence Reading and prototyping {nteins translations
features to guid
and Writing Skills and motivation. writing Skills for - evaluate the app Satures to suide
students while
high school usability by
studying skimming
seniors. highschooler and
and scanning
university students.
lessons.
5 Sophie Marien, 2019 A User-Centered Medication To report the - three phase of Participants
Delphine design and discrepancies are development iterative user-centered considered the
Legrand, Ravi usability testing threats to patient and usability study prototypes as an
Ramdoyal, Jimmy of a web-based safety which can be | testing prototype - each phase includes acceptable interface
Nsenga, Gustavo medication reduced by of Medrek app. observations, and emphasized the
Ospina, Valéry reconciliation medication questionnaires, and need for
i t:
Ramon, Anne application reconciliation follow-up discussions mprovements
concernin
Spinewine integrated in an (Medrek), resulted in with participants to s
workflow
eHealth network Medrek application collect quantitative . )
integration,
development. and qualitative data
usefulness and
interoperability.
6 Emine Cosar, 2020 Conducting Asthma mobile To optimize - participatory design The main features
Anjani Singh, Patient and applications have patient and (PD) approach, and of the app are
Obumneme Provider been linked to low provider uptake used feedback to proposed for
Njeze BS, Kai Participatory adoption rates due of our mobile guide the app’s improvements
Zheng, Sunit Design Sessions to the lack of user- application refinement which are 1) Asthma
Jariwala to Create a User- centered features. (ASTHMA Xcel) - use thematic maps to education, 2) Self-
tracki f
Centered Mobile for adults with qualitatively analyze racking 0
o behaviors/triggers, 3)
Application for asthma, we the data
Social network and
Adults with conducted
peer support, and 4)
Asthma -
Motivational
content
N Ya o
NU: NIYY
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No Authors Year Title Problems Aim Method Results
7 Sophie Marien, 2020 Social Block: An Installations and to propose an - design the list of an architecture for
Delphine architecture for operations of public architecture to system requirements decentralized user-
Legrand, Ravi decentralized services are create user- - design the key centric data
Ramdoyal, Jimmy user-centric data heterogenous and centric data entities management
Nsenga, Gustavo management not efficient. management - develop the building applications for
Ospina, Valery applications for applications for blocks, main protocols, communications in
- _— . . smart cities, can
Ramon, Anne communications communications and registration
. . . . . . solve typical
Spinewine in smart cities in smart cities process
problems that affect
using blockchain - validation of the
centralized systems,
technology. t ing PoC
echnology. system using Po related to the
ownership,
exploitation,
management, and
storage of data.

8 Michelle Flood, 2021 Research Health care service To introduce the - Demonstrate the Human-centered
Mark Ennis, Aoife methods from is facing wicked Human-centered Human-centered design principles
Ludlow, Fabian F. human-centered problems that are design principles design principles using consists of Journey

Sweeney, Alice design: Potential not readily defined, and highlight key various application for mapping,
Holton, applications in persist and change practical the stakeholders prototyping, and
Stephanie pharmacy and over time, have considerations for user testing.
Morgan, Colleen health services complex causes, pharmacy and - it can maximize
Clarke, Padraig research and are resistant to health services the potential of
Carroll, Lisa resolution by researchers when interdisciplinary
Mellon, Fiona conventional working with research.
Boland, Sarah approaches. design
Mohamed, Aoife professionals
De Brun, Marcus
Hanratty, Frank
Moriarty
9 Claudio Senna 2021 Mobile Low quality of the to propose a new - using a User key functions of the
Frederico, application for bus system service operation model Experience (UX) bus applications for
Arnaldo Luis S. bus operations such as the bus do of fixed-route method to evaluate the drivers,
Pereira, Claudio controlled by not halt at the stop buses that clearly users’ passengers,
Luiz Marte, passengers: A ensures user requirement on bus onboarding system,
Leopoldo Rideki user request hailing application. and bus
management were
Yoshioka experience fulfillment - concept map to 8
- { [ ] identified and ready
design project visualize the process
for service
(UX) involved
investment.
A Va o
NN WY

NMIAUAIITaYR WUl senIER L UsHavteUseimunediu

- JUNn 15A kagN155nW" (Health, Disease and Treatment):

Eloise CJ Carr., et al.2017; Mattias Georgssona., et al.2019; Sophie Marien,

et al.2019; Emine Cosar., et al.2020; Michelle Flood., et al. 2021

- mseeniuuUTzaunsalily uaznisesnuuudiuneoUsrauglY:

Vito M. Manghisi., et al.2018; Charisa F. Llema., et al.2019; Victor Garcia —

Font.2020; Claudio Senna Frederico, et al.2021
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warannsAuAiMUIN Jeyminiinduunainn1svinnsegals anussganuaula

a1

Yo ¥4 U (Charisa F. Llema, et al.2019) &sdsvnnnuindaindy wagnisildusiuveadly

1o ]
¥Ya o A

NslEUsIAIY (Vito M. Manghisi, et al.2018) 3wihluiionsinisunlulanan iesainwin
AnanTATuglHHugugnans (Michelle Flood, et al.2021) Fsdswansznuliueunaindud
Uszansnma (Claudio Senna Frederico, et al.2021) i lilganadosiuA1udoan15209
il 9eu (Victor Garcia-Font.2020)

Tnotlyiinamdnediu uidamsenisussgndlindnnnseenuuuiitfug iy
AugNa1e (UCD) Tun1sidnunyinanud1laninunean1svesd 19 wagniseanwuudiuse
Uszanugld (U) il erfisnsegsla wazmnuaulelumsldueunainduiiine wazifioudiu
UsrAnsnmlvifuueUndiadusnniu

<) <

2.5.2 wan1sAunidaya 31nAulsIENdNe “n1seanuwuuiiiug ldduaudnans

Y

(User-Centered Design)” LLax“%'ayJaé"mwé'wm (Energy data) ” f9611379

=] ao A oA 1) A v v ¢ v v Y
f1979M 2.10 QWU'J?]EJ‘V]LﬂEJTUEJ\‘]ﬂ‘Uﬂ'ﬁ@@ﬂLLUUWLUU@%LUUQUHﬂaWQ LLab"ZJ@ZJUaﬂ']uwa\N']u

No Authors Year Title Problems Aim Method Results
1 Jorge Calvillo- 2019 User-cantered The current To develop an - Questionnaires and Renal patient e-
Arbizu, Laura M design for eHealth systems e-Health interviews the target Health system
Roa-Romero, developing e- are unfriendly or system for users (e-Nexfor) is
Miguel A Health system unadjusted to renal patients - taking user currently in
Estudillo- for renal physicians' or at home by feedback to assess developing stage
Valderrama, patients at patients' daily adopting user- the system to meet the
Mercedes home practices. centered design prototypes needs of all end-
Salgueira-Lazo, (AppNephro) practices, users’ groups
Nuria Aresté- usability and and implying
Fosalba, Nieves accessibility different
L Del-Castillo- standards. technologies and
Rodriguez, functionalities
Fayna regarding to each
Gonzalez- target user
Cabrera, Silvia
Marrero-
Robayna,
Virginia Lopez-
de-la-Manzana,
Isabel Roman-
Martinez

[

N HAVe
U




a1519% 2.10 (#)

a1

No Authors Year Title Problems Aim Method Results
2 Weiyu Ji, Edwin 2020 Between users, The household to bridge the - discovering key Main KPIs of
H.W. Chan functions, and penetration rate of gap by performance smart home
evaluations: using smart home developing indicators of smart energy
Exploring the technology in entropy home energy technology (SHET)
social Chinais at a low weighting based technology by were investigated.
acceptance level because of evaluation literature review The users should
of smart energy the gap between system for the - conducting a be involved in
homes in China the functions and performance of questionnaire survey participatory
user’s experience smart home in Guangdong design by inviting
or expectations energy province of China the pilot users to
technology - investigating the join the product
underlying development
performance factors phase and inviting
by factor analysis; formal users to
- calculating the give their usage
indicator weighting by experience,
entropy method product
evaluations, and
also criticism
3 Olivia Guerra 2021 Monitoring the The disagreement To optimize the - using Mixed- Due to the
Santina, Anne performance of on comfortable energy use for methods limitations in
Grave, Shiyu a Passivehaus living condition best thermal methodology to assessment,
Jiang, Chris care home: between comfort in gather the data of energy
Tweed, Masi Lessons for user- Passivhaus care Passivhaus care users' requirements performance is
Mohammadi centric design home staffs and home staffs and - analyze the building not as efficient as
residents residents energy and indoor expected, but
through building environmental quality indoor conditions
design (IEQ) performance are good for
- develop the residents.
building design to
meet the
requirements
4 Helen 2021 Is anyone Occupant-centric To review and - comparing and Key identified
Stopps,Brent home? A critical controls have been discuss critique the study shortcomings in
Huchuk, review of the attention of a simulation and demographics, OCC research
Marianne occupant-centric number of field research on location, building includes:
F.Touchie, smart HVAC literature reviews residential systems, - low diversity of
William O'Brien controls in the past; occupant-centric implementation studied building
implementation however, none controls objectives, and system
s in residential have exclusively experimental - overly simplified
buildings focussed on the methods of simulation
residential sector. simulation and field- scenarios
experiments of OCC - short durations
technologies of field testing
- inappropriate
choices of
occupant types
- non-
standardized
implementation
performance
metrics and test
cases.
N Va o
NU: NIYY



a1519% 2.10 (#)

a2

No Authors Year Title Problems Aim Method Results
5 Zahra Mokhtari 2022 User-centric The sustainability To perform - use Building Certified SFDH
Salehabadi, sustainability performance of Single Family Information performs poorly
Rajeev assessment of Single-Family Detached Modeling (BIM) to in the resiliency
Ruparathna single family Detached Homes Home (SFDH) compare the dimension and
detached (SFDH) must be sustainability sustainability outperforms
homes (SFDH): enhanced to assessment performance of a non-certified
A BIM-based achieve national with a user- certified and non- SFDH in
methodological sustainable centric certified SFDH environmental,
framework development approach. social, and
goals. economic
categories.
{ Va
NUN: {I9Y

PnnsAunIdeya WU ssrinsdesudsiiiilonindeusasuneaiu

- - mseadnauiuszrinanalulagdasaumaniuszuuans sugy (e-Health):

Jorge Calvillo-Arbizu., et al.2019

- U1us9a39% (Smart home) N13M53388U1AS (Building Monitoring) Lagn1s

#5194 UUT189981a15 (Building Information Modeling):

Weiyu Ji., et al.2020; Olivia Guerra Santina., et al.2021; Helen Stopps., et
al.2021; Zahra Mokhtari Salehabadi., et al.2022
waznmsAuai U Jasnfinetumianniseenwuuildduiing vielilésunis
YSUlAuskuInIal URusganTuvess 14 (Jorge Calvillo-Arbizu, et al.2019; Olivia
Guerra Santina., et al.2021; Helen Stopps., et al.2021; Zahra Mokhtari Salehabadi., et
al.2022) warfignsnasldmaluladauidnlaudian 1ot nyesineseninailaddu uay
Usgaun1sal 3eAIuAIamisaEly (Weiyu Ji., et al.2020)
Tnedymiinanudaediu LLﬁﬂﬁgW@h&JmiUizqﬂ@‘lﬁz’fﬂizmuaaﬂLLUUﬁLﬁu@%Lﬂu
Audnane (UCD) lagmsildhusidlunisesnuuuseninedeaniuy waghld wagn1seeniuy
Uszaunsalily (UX) LﬁaﬁﬂmﬂizaumsaiﬁmNﬁumwm’faqmwaa;ﬂ%’mwwiuﬁumaww

NIONANN U )
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2.5.3 Wan15AuUNIdaya 3nAuUIIENINN “dayanunaes1y (Energy data)”

uaz “uaunatadu (Application)” fam1s19

M13199 2.11 AN ITesiuteyan undsny waskeunaindu

No Authors Year Title Problems Aim Method Results
1 AR. Al-ALl, 2017 A Smart Home The lack of the - To design and Architect, generate A software
Imran A. Energy energy implementatio and validated the system to
Zualkernan, Management management n of a smart software system provide
Mohammed System provisions for Energy using the mimic a smart EMS and
Rashid, Ragini Using loT and regional utility Management HVAC (Heating, facilitate users to
Gupta, Mazin Big Data providers or System (EMS) Ventilation and Air remotely
AliKarar Analytics national level - Using of Conditioning) in monitor and
Approach utility centers. System on Chip residential area. control electrical
(SoQ), Business devices, and
Intelligence (BI) generating online
and data bill.
analytics
software to
collect data
and manage
energy
consumption in
national level
2 Mohamed 2017 SLASH: Self- Current smart to design a - develop Self- SLASH (Self-
Sultan, Khaled Learning and home operations framework to Learning and Learning and
Nabil Ahmed Adaptive Smart are unconnected connect human Adaptive Smart Adaptive Smart
Home and not and building Home (SLASH) Home)
Framework by contributing relationship by framework framework as a
Integrating loT Human-Building integrating - design application promising
with Big Data Interaction smart home logic including data conceptual
Analytics system with big storage, data architecture for
data analytics, correction, data designing
in order to mining, and situation adaptive and
create fully extractor. context-aware
automated - design user home systems
homes. interface layer
3 Julian Hamma, 2019 Guidetomeasur The falls-risk To compare Statistical analysis The
Arthur Money, e-OT: A mobile assessment the home for measurement guidetomeasure-
Anita Atwal 3D application process using 2D environment accuracy, OT can help
to improve the paper is fall-risk measurement occupational
accuracy, inaccurate, assessments accuracy therapists to carry
consistency, making all outcome consistency, task out significantly
and efficiency assistive devices between completion time, more accurate
of clinician-led installed within Guidetomeasur and overall system and efficient
home-based the home are e-OT: A mobile usability, home
environment falls-
falls-risk abandoned by 3D application learnability, and sk assessment
assessments patients. and 2D paper- effectiveness of than the paper-
based guidance. based assessment
assessment that is currently
use.




a1519% 2.11 (de)

a4

No Authors Year Title Problems Aim Method Results
Madhavi Latha 2020 Secured smart Existing smart To propose - develop Secured SSMASHE is
Challa, K.L.S. mobile app for home appliances Secured Smart Smart Mobile App useful to protect
Soujanya smart home are having Mobile App for for user the smart
environment security issues. Smart Home authentication devices in smart
Environment - develop a big data home and can
(SSMASHE) platform to collect be responsible
which provides | the information from | for detecting the
a two-stage smart device and unauthorized
authentication smart mobile app. usage.
process which - monitor the use of
can secure SSMASHE by
smart home verification delay
appliances. time.

5 Harding, R., 2021 Design and limitation of - To make a - Mobile application A mobile app
Carrasco, J. M., Evaluation of a communication mobile phone training for and a data
Serrano-Pons, Novel Mobile between family app that can community and dashboard that
J., Lemaire, J., Phone caregivers, help caregivers, family caregivers. help caregivers
Namisango, E., Application to community &Jnsaunity - Monitoring App and health-care

Luyirika, E., ... & Improve caregivers and o CoR activity was professionals
Krakauer, E. L. Palliative palliative care galfitive calS monitored track, identify,
Home-Care in teams in home- team_s - Qualitative in- and
Resource- based palliative A = depth interviews on communicate
Limited Settings care. i user experience and patient
- To explore the
o= impact outcomes with
P dhterdnibe sigh acceptability
the potential of from
an-app by stakeholders
stakeholders.
6 Dede Georgia, 2021 Evaluation of Smart home To rank and Pairwise Comparison E-health,
Filiopoulou end user service needs to prioritize the model, the decision- Security-
Evangelia, requirements fulfill the variety requirement of making frameworks, monitoring and
Chatzithanasis for Smart Home of user Smart Home that ranks of the Energy saving
Georgios,Michal applications requirements. system requirements by services are to
akelis Christos, and services functions and Smart Home system priorities among
Kamalakis based on a utilities from users. Smart Home
Thomas decision user users.
support system perspectives
7 Mohammed 2021 Seamless Security is one of To propose - develop SSAM SSAM is found to
Saeed security apprise the issues in seamless structure using state- achieve
Alkatheiri, method for smart home security apprises based analysis and less verification
Sajjad Hussain improving the scenarios because method (SSAM) Q-learning time and security
Chauhdary, reliability of the applications which is the - measure loss, whereas it
Mohammed A. sustainable are always method for verification time, improves
Algarni energy-based connected and monitoring the security level security and
smart home exposed to risk. administered security loss and energy efficiency.
applications securty Iand energy efficiency
managing
sustainable resulted from SSAM
energy sources management
in smart home
setting.
Ya o
17 I8



a5

nmsduaidays wuh sevisassiudsiidevidousaifiuied
- qwmwm?{auﬁ waznsQualuuUszAuUIEABY (Mobile Health and Palliative
Care):
Julian Hamma., et al.2019; Richard Harding., et al.2021
- U7udIn3ey (Smart home) :
AR. Al-Ali., et al.2017; Mohamed Sultan., et al.2017; Madhavi Latha Challa.,
et al.2020; Dede Georgia., et al.2021; Mohammed Saeed Alkatheiri., et
al.2021
warannisduad vt JymiiAaduinandesifanisnisdearssenieyanadia
ArmuanAnatuiad e TN uazony (Dede Georgia, et al 2021) Fathudaniorlutiagiu

v 6

Lala@euse wazluinoliAnU]duius seninauywdiue11s (Mohamed Sultan., et

2 %4

al.2017) Tan1590nluuUs N1SUNNE9a5 Uy wawa‘uauaqmmmmﬂwsmad@%ﬁmaﬂﬂmaw
(Dede Georgia., et al.2021) uazsiaerndnfianudaendeved ldaudundn (Richard
Harding., et al.2021; Mohammed Saeed Alkatheiri., et al.2021)

v

Totlymifinanaundnediu uidammenisussandldnszuiueenuuuiiiug iy
Augnane (UCD) Tagnisfidusiudueeniuuvesi ddulddiuds waznisesnuwuy
Usgaunsaiffld (UX) ilednunstdgymididesmsazudley uazdnaulaidesyls siludanis
onuuudusoUszaugly (U) Nagtheiinanuannsalunisiday wazaispnudusius

mMeo1sualsenIglumemanunEndaueila

2.5.4 999719015798 (Research Gap)

MNNTAUATITRYAANMILUT IR TLEAAIRaNle TRy Feaguladn 9ide

[ v

dndlvgjyadulunavan wazdusaasey widsldfidengituwmanisuitymiuey

Y q
'

walnduiiAsafuteyadundsmilaglindnnsesnuuuiiiudléidugudnans Tnsannis
Furieudenloswents 3 fuds nudn Jymidntutiumsyenudilededymluns
ponuUU wienslidnureddaiuegauiiass Inegawnusegdle anumdandu anududng
vidonsuuliidnAugly Asuiluisdedriamensioasseninsyanaiiiinnuuandnaiu 3

dwansznuliiinadentdanuiin ewinvianuauiinuiudlddumudnans Mlineuauss

ANNABINITVRIE LNvaNTIany



46

* Health, Disease and Treatment
* User Experience Design

* User Interface Design
L ]

User-Centered

Design

A > EbRa
% :
Mobile Health m * Smart home

* Palliative C -
Gl ® Building Monitoring

.
Srat g \\\\\l//// * Building Information Modeling

A 2.17 HaNISANANUT UL 3 AauUs

lagUguinand annsaudludlanisuszynsidnszuiuesnwuuiiwiugldidu

Augna1e (UCD) Mdundiendiugnianiuafnyvasnisiianuiinlanavesdly desulutianis

Y

sonwuUUszaun1salld (UX) wazdrudedszaiugld (UD sndudesardeguuuuves

nszvaunsviuiiudldilugudnans (UCD) wuiu tngldmuneeinegsivign e

9

v 1

Iasuteyanangn auninazuilelgmfingrtowmisnun wagaiudean1sves ldagns

Y 9 o

WgaNiign

*  Health, Disease and Treatment
*  User Experience Design

* User Interface Design

o

— Design
| Mz agplications 6o nat adecinalcly

consicier middle aged and cldery isers

*  e-Health

* Mobiln Haal | Energy Data | « Smart home

£ \ - 4 * Bullding Monitoring

* Bulding Information Modeling

+ Pace the ser in comact
+ Peduca the wer's memary load.
'y L + hiako the interface consistent.

|
|
|
|
|
|
|
|
User-Centered ]
|
|
|
|
|
|
|
|
|

o a e 2 a e o @ o
NMSNRILINTAUNITIAg LazAuLLLLaUnNALIATUA T MTULN WSz ua ANRIIU

Y ] @
Tnalduannisaanuuuindugldidugudnais

AT 2.18 N1SHAILINTBUNITIFULALAUBUULDUNARTUAMSUUUUSERTana 99U tael

o A v v & s
wdnnseenuuuiiuglidugudnans
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A7 1I9Y
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=b.

Un
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S2U8UI5IY

(%
a A

n53961l fidmanefientsiaminsoun1side uaruoundiadunisnsaaeunsid
ndsuvestuegends lasfignusvasdiiie Msmuinseunisise (Framework) Tasssns
(Wireframe) Lazn13WaIUIA ULUU (Prototype) @15 ULaUNALATUN1TATI9dUNTL4
wasuvestuegende uludsmsussdufuiuuneundnduiiiolinssfuannudeanisly
sivgldau Ingldnszurunsoonuuuiidudlhiduudnans (UCD) Hunsvuunsusad

fudwnglunswanszuuildanuls Fahlalagmisiidusinvesldniidnenmeasszuuly

'
= 1 L%

N198DNLUUSEUU (Karat. 1996) 99391

1

LUnld wagaadasnisveldluuiaz dunauves

¥
a Ya o

NT2UIUNITRONLUY ML AT8lavinTuUteandy 3 Tasenisgeslunisadunisniy

U

521089398 A5 19an LUl

AN9719% 3.1 519aLL9enlATaN1Se e

- Y/2 naulang -
a1 AI01UTY ) NANEN
(@nuszeen)
Tassnsdioen 1 |- eslsfedymuavauassa | 489 1 MINALILLINIINIG | NTOULLIAA
(EREIGEGLIREID) Yosuaundiaduiingiiu | seniuudmiukeundinty | eenuwuy
Ul sEndnnaenu? MININRUNSIANG | Framework
yaathuagede Tinseiu wagWireframe

ANuABINTIgnuAULlgIu

(1.3.1)
lasensdges® 2 |- dneenuuudIdisegsts | 9991 2 nsiimunlasesna e | lasesna
AanlaneaiutIu nseenuUUUsEaUNSalglY | Prototype

Usendandsnuniueeyd | (UX) dwsuloUndiadunis
WALATUA WS U | ATI9d0UNTIENAIIUTDS

waeginetasldetnals? | druegends (1.3.2)

Tasanisgesfi 3 |- wuwnanisuidamuaz | Feil 3 nsuszluduuuy HansUszLiiu

EREITNTEHGERLY) gUATIATRINTORNLUY | WeUNAIATUNISATINEOUMT | ALY
woUnaduiiAeafutu | liwdsnuvesthuegende (Prototype)
Usendandeanu? (1.3.3)
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TneduauaiunsIend 3 1asenisges (Mmn 3.1) Fsusenaulumesinte aall
1. BHUAISAIEUNISITY
2. nauglvideya

Y U

i
v

3. YUABUNITAS AT IUNTIY

fionssusouAasouasy (Co-creation) ASUR 1 i

tiduo ngudis

dufnvuan (Fishbone Diagram) NUOIBYEITY (9 AU)
ADAUWUSS=KRI WOTUKNUAIKaVaIDOUKIVKUG - nauTutddiBuosny (9 AW

XN

Tasunmstioun 1
Y

mswiasvaswmsiduu (Morphological Charts) a$WIUIAONISHATIUEY
duliumsinuVaga N1ssoUAASIUAS (Co-creation) lazasUua

\

fionssusouAasouasIY (Co-creation) ASuA 2

¥ 1

UIEUD WeuNINsoums2ay na‘u@ﬁﬂ(}(ﬂnj (9 AW

naUTUIddIByotty (9 AL)

in

Framework liats Wireframe

v

duliumsifiuvoua NsSoURASIUESTY (Co-creation) liasasuua

v

~
e "-.\ UsuUsJnIsoonIUU cgamsasuTasunmistiosn 1

g | TSI TUIUsMUWCLLNAUILY (Prototype) dHSUISUIUWEIAGU
-

c v

a Weuudunuu (Prototype) dksuliouwalndu lauid Figma
o=

rnisaswiuuus:ziudunuuiouwalndu

]
v

ANOUMSIAUYOUAIIUUUSEDU - HasdhsoonUWIwoTe

na‘U@ﬁ'ugmm + JuHUUED (40 Au) ne@uTu“FdQlfi'uotﬂrg + JuKduano (40 Au)

NEUGIBEOBI + JunatuAu (40 AL) nauliTsdIBaoTI + Sunanvau (40 Au)

v

SiAs1RIuUUSsITUMARE IWolDuvoasUIuININMSWeLNGUILUIIDUWAIABU

v

asuaa : MSWULINSoUMSITY IasinUWaINGUMSOSI9a0UMSIBWANUVOIIUDYD Y

AN 3.1 LEUAEUNNTIY

asn
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3.1 1A59N158089 1 : NISWRINILUINIINISDBNLUUEINSULBUNA LATUNIS
N52HBUATIINEIUYRsU U aAelinsInuAdINABIn1T g iy

Bl

3.1.1 wiun1satiun1398 (lasensgaei 1)

WHUN13AHIUNTTITelATINSEREN 1 HRAUsEaIAoNITHAILILLININITEDNILUY
dwsukeundndunisasivaeunisindanuvesinuegende lrnseiuaiudeenisidauiu

dldeu Inglasanisgeen 1i0un1sAnunITeidannman (Qualitative Research) iiutaya

'
¥ ¥ LY

MENTIANANTTUIWANTINET 9 (Co-creation) Aa Msvirlviglduazsinetasiulasinsd

Y

drusmlunisAnasisszuun1suinishui (Thailand Creative & Design Center .2565) lag
=~ v a v A a a PR v = va 9
NSRBI Landnen Iy viedeingsy vseamneIted sl e ddula

drude Fadun1sininueenkuuIINLNLBIIRANA 1Y wagnaInuale v liinauidn

fidwsan wazludvessadlunaumsesnuuy anuvdnnisesnuuuiiiug Ifdugudnans

PN

(UCD) Tnef3devinnTzutanisdafanssusauAnsuasts (Co-creation) pomuu 2 s fsil
AanTsusaufasanasns adedl 1 Usudmiortunginssunsldnureinisesnuuy
Uszaun1salgld (UX) Usgnausie 2 du
- SJLﬂi’lsﬁﬁdﬁﬁyM’lﬁLﬁﬂ‘ﬁuﬁ]’]ﬂmaﬂ’]iLﬁU%@Jﬂﬁﬂ’lSﬁﬂ@UiMIﬂ’iLLﬂ’iﬂJ waziiauelu
syuvuifarnalan (Fishbone Diagram) 18 udsiiuanafsanaduiussening
ﬂagmﬁuaflmmaaﬂﬁw'}ﬁu’wm
- haueaslassasnenisldau (Morphological Charts) i oa31auuadnnis
wAtgmsauny
AanssusauAnsnadte asad 2 UszLﬁwf‘{mﬂizmumiaamwuﬂasavmazﬁ;ﬁ%’
(UX) Usznouse 2 du
- IIMIHNAILY LaTUAUBLUININITOBALUY Framework

- YMANTIAILY WAZUEUBLUINIINITEBNLUY Wireframe
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Tasumistoun 1

NISWEUUINSoUN1s339Y (Framework) laslasys (Wireframe)

&KSullpuwaIABUNISaso2aouMsIEWaNIUVOIUIUDYO WYTRASUAUAIUGOUNISTEYUVONdTGI U

fisnssusouAasouas (Co-creation) ASufi 1

)
|
4 |
1
duauo naudis 1
dufinguan (Fishbone Diagram) g NAUGIBUEIY (9 AU) el
A IUAUMUSS:HI WK UAIKOVOTCU LA NAUTUTEQIBuSBItL (9 AL)

i mswiasdaswmsiduiu (Morphological Charts) A8 WNUDAGMSIIADIUKY ¥y
i f .
: v i
duliumsifiuloua Mssoufasolasu (Co-creation) lasdsuoa i

¥

fionssusouAagouas (Co-creation) ASui 2
h 4

iauo weuuinsoums3dy najur.ju‘s'unmm (9 AU)
Framework lia: Wireframe i n;juTLiTLiqﬁu:)u'lry (9 Au)

v
ditiumsifiuVoya NMsSIUANSILASW (Co-creation) IA=AUCA

¥
TAsunistiobi 2

v
N

AN 3.2 WeUN1SAUNTIe (lassnisgesn 1)

3.1.2 ngugWideya (assnistosd 1)

Y

2. U = A

Weosnndunisideidinmnin §3dedudenldisnisidenngusiieg 19uuuinnzas

(Purposive Sampling) muaaauifnivun Inswusnguilidoyasendu 2 ngu leun

' 1
IS 4

- ARUT 1 NRUEBEIYIY TIUIU 9 AU NHAMENUAT eI uaaUnensy
P39IAINTTU YTDNN599NLUUUXUI BSoPnendad NiUszaunisaiuinnii 10 Jyuld s
[ a o d' d' 2
Wuenasgluumingraeluaiviing19e4

- ngun 2 ngulaldi@eangy 9w 9 au NdanaudRlidanuigitesivay
N1991UA0NTNUNTIU NIDIAINTTY NIDN1T0NLUVUX/UI 309N a9 RlUszaunsal

171131 10 YUl visedue1asslunniinedeluaruninedss
3.1.3 N158519:A504930 LLazagﬂﬂiLﬁU%’8§61Uﬂﬂiaﬁﬂ (asennsgoan 1)

NHHUNITANTUNITITETATINTEREN 1 T9AUTEasANONITNAIUILLINIINTT
ganuuudmsukeundintunisnsiaasunislidndenuvestnuegende Tnssiuanuneanis
Tduiudldanu §ITeideniBarsiiudeyanisdnfianssusiuAnsiuasia (Co-creation) Ll

o

3]

=
oF

mladeniliiialam uavglassavaskeunanduinednuinuusendanasanu 7

cn e

WEdUTEaUNITIngIaINN153nausulUswnsul Taelavinnisuuinisdnnanssy aandu 2

[

) o d Ay &
AN %ﬂaﬂmiﬂaﬁ’mmiamdm 19N}
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3.1.3.1 NANISUTINANTINESS (Co-creation) AN 1

1. A15A519LA5993199ANNTTUISIUANIINASS (Co-creation) AN 1

v
'a a2

- §3devinisasunguild wie User Personas Ao Nsdeansnavuieany

Bl munenielufivesnuuy waviugdduladiudsdu 9 (Cooper. 1999; Cooper and

Y

Reimann. 2002; Grudin and Pruitt. 2002; Ma and LeRouge. 2007) uaﬂmnﬁy 1519 A7

yanasinazwedlesiunisyadulunaiuieanisvesyldidmnesnniy (Pruitt and Adlin.

2006) Farduunuwinnaunsesainddase luniseonuuuuszaunisalilld (UX) ieass

£ 1

anuiuenmulatugldnguidnune wasysdulufianudesnisveslHidundn euszneu

Y

Tusedoya Qualitative Data Fuduteyaidenmunmilaainn1svii User Research iiaagyi
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Motivation a Motivation b Motivation ¢

219 3.3 (A28819) N33R Personas

fia1n: IWustrator by Job Saranya
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Innovators  Adopters  EarlyMajority  Late Majority  Laggards

AN 3.4 (fege) msdadriuauddgylvingudly vve Persona

fign: IWustrator by Job Saranya
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2. BnafudayafanssusmAnsauasng (Co-creation) AT 1

TuRanssusinAnsinadne §iTeariununisdiausteyasendu 3 du
loua nMsiauengduyly e User persona, Uaymiluguiuudainadan (Fishbone Diagram)
waziuImuMsLAlgmeanuvdnniseenuuudiuneuszauiugld (U) eanunlugunisng
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(% Ya

Weasnuadidndnvenisinfangsy 3 EJ?iaanﬂwaLﬁUSﬁayJaLﬁaaﬁuﬁU
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M7: {33



54

JUADUNITANAUNITINNINGTY TRasplUl

Ya o

- fAdevinisuuzidida draueanuduun wazgauszasdveansive u

1187 5 Wi

a o o
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- AUMTIANINTINIWAATINATS (Co-creation) AT 1 {HIT8eYIINS
ajuna ANAnLiY uazdaiaueuuy WetlugnisimuiuImianisesnwuy Framework
wagWireframe 1130n1353ARANTINTIMAATINATI (Co-creation) ATeN 2 sialy

a |

3. MSAATILAVOUANINTTUIIUANTINES1 (Co-creation) ASIN 1
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a s YV v aa . v v 1 . .
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Tupauksnlunszuiuniseanuuy Tapagtiauen miugu vionme1ie dedninsg
A3 waglnesunsuisndlasesnsvemiin drelusunsy Figma daduinseadiosanuuy
Wuled woundadu dnsutinesntuu UX/ Ul wielddunsunisiuulali artwork #ng ¢ veq
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8 Wireframes

o a o e
29 3.9 (F78819) LAsasna (Wireframe) @usunaUndiadu

ﬁm: Design First
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3.2 lasen1sgaei 2 : n1siaualasessluniseanuuudszaunisalld (UX)

dmiukaundindunisnslasaunisldndenuvasiiuagaide

3.2.1 wiun1satiun1sIe (lasenisgaei 2)

N ~ s

wwunsAnunsIdelasanisdesi 2 deauszasAiionsanilasesielunis
ganuuudsEauNIally (UX) dmsuieundindunisasivaeunislindsnuvesitusgendy
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nuaunsidunsidelasinisdesi 2 deauszasdii omuilasesidlunis
ganuuuUszaunsally (UX) dmsukeundiadunisnsiaasunislindanuresinuegende
FAteiadenmidedsufifiiioaiaassanainu Taldudnnisesnuuuneundiaduitun
uilutlamiiny Useneude m3eenuuulszaunsaivesyld (UX) uagdiuseussamuiugld

%

(UN) Tnedisneazidunnail



58

3.2.3.1 n1sadrunsasiiedvsulasenisdesi 2

o

lulasanisgesd 2 §Iduavyinisasunaainlasenisgesn 1 aeisn1saenny

k% aa

LLaziLﬂiﬂzﬁ%’ayjammﬁ Content analysis Tusadagay thematic framework and coding
analysis da.dunisdnngudeyasinmnununeiilndifisaiu (Ryan and Bernard. 2000) wag
dwaasuludavhdunuuneundinduselusunsy Figma Jadulusunsudmsvasiediuiuy
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drustouszauiugld (UN) vneghangldanunsaiiujduiusimelaiuy azdol
UfAsemevaussegidlanegranils 1y lWasu status, stlye, Ay wagdu o aglglun
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2NN 3.12 (MI98719) Ul %@QU@ﬁLﬂﬁﬂﬂQﬂ@@ﬂLLUUIWgJaﬂngﬂa']EJUmiﬁ]iq
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Tomsdn: lunanenudavounaluladiuiuegfuuszaunsnioanlay
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AN 3.13 (F18819) Google Docs NULARIFIADNENYIN Lazying

Fisn: https://docs.google.com

- AnuaiLELe wazau1ns§Iu (Consistency and standards) - N133n®1
a1 vidouwanslefudeatuiassuuiilevandssenuduavresdld fou dedldldmoudy
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Design System

BUTTON SMOOTH GHOST RAISED

WARNING SMOOTH GHOST RAISED

POSITIVE SMOOTH GHOST RAISED

@
+
+
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&
+
+
+

AN 3.14 (f8E19) Design System o214 Guideline Tuluiianisifsariu

Fia: https://dev.to/federicabruno/2022-is-the-year-of-design-systems-2h54

- n1sUesiudadanann (Error prevention) - N1508nuLuuUAAI5doeiuy
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WA 3.15 (F78879) Dialog Confirm gldsesnisviturdsmgeundulslla

A
N https://www.seblod.com/resources/tutorials/sebold-and-sweetalert2-replace-the-default-delete-confirm-box

- ms%’uis’mnn'iﬁmﬂ%'ﬂnﬁu (Recognition rather than recall) - 10118
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w3eL3anlein Brainless action Aty Aistieudoyaldn 4 dew 9 waue tetedldlunis
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Etgy Q/wa\lel

Jewelry & Acc
wallet men

wallet card

wallet women
wallet insert &
wallet chain
wallet phone case

wallet personalized
Ever S

AT 3.16 (F10819) Auto complete Bl llsidosdrivudeniionun

fia: https://baymard.com/blog/autocomplete-design

- AUARR9R2 wazUszansatnlunisldenu (Flexibility and efficiency
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v a
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B Photoshop Keyboard Shortcuts

AT 3.17 (Fheg1a) Addalulusunsu Photoshop

fisn; https://commons.wikimedia.org/wiki/File:Keyboard-shortcuts-photoshop.jpg

- NN59RNLUUNEINIIN Lazl38Ud18 (Aesthetic and minimalist design)
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il 3.18 (Free19) 159 Secondary function Tu Ul State

fis; https://dribbble.com/shots/2066092-Summary-Chart
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- Y2elig 19503 dady uazdAuaindaranain (Help users recognize,

diagnose, and recover from errors) - N1599nLUUAITYIEINR LETEY wagrINIawa by

Uoymn wazdetiananlufan dwsudll Tuwanstonnuiiansdadaranainlun1wsssnn

=4

Nalundledne wagvengldinlgymifeesls uwasuuzidrIZunle Wy Google Chrome
aa [

ganuuunth Ul venbifld Smeuilldfidumesiin uazniounuziiinisazyedals &l

Asvinuduntmauluseningse

¥

No internet

« Checking the network gables, modem, and router

s Network Diaghostics

ANA 3.19 (fnaE9) Google Chrome YaUTHUTDRANAIA

fisin: https://shorturl.asia/oxK02

- AuYEraanazlands (Help and documentation) - onasfiay
Pglilddlalmehnuressyuy wWinsinneingnssuimuadssyl idneiu aisey
Preildnandsideiianain uagyiliiedensumslaglidesdinnudioimde uafids
Fdudeddimnudiomdoiualunailaiag

Fe35il desputenanseuTagmdeiiedensfum wazsutuiinues
fléiane wuamfoRiaae nsssysuneuifusussaudiglFannsa foanaielrou
d159ga9

snfegna N5l link Aigfldaunsaidnlus1u Doc, tutorial, FAQs #3eg3dle

Ioluneungldfaansanudiemas

Payments My Account

Ola App Using Ola Cabs

Need additional help?

ANl 3.20 (Fegn) mn*ﬂlmmg Support/Help/FAQs

Fi: https://www.behance.net/gallery/52348757/0Ola-Support-UIUX
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fiatl ffideTaazldmdnnisoanuuures Nielsen uay Molich Mindnaundnedu wvi
msuAlalgmnsesniuusiukuukeUndinty aelusunsun1sesniuy Figma
2.153avAuULUULaUNAATUA281USIASY Figma
Figma LJ A3 ssflooanuuudiudeuszanuduglifivinuuuusiewes 3
Paelviglihausiuiu eadafuuuuiidingn wazannsalineuld duduindesiosen
fouvislugnamnssunisesnuuuaunaadu Liuled Tald warluyueuseulati 4

N15h9U Fierna aanwuy Ul (Basic)

- SusudlunAulesd www.figma.com nluasne Account vy Figma

= | 1% % % v o i o
- WaladaseuIesual rannsaaielusaaludlaenaidy + Ayudiey

¥ | 4 1 14 A 24 1 14
auuu Aglalusiae wsevtiddn 9 lagnsas1amsy v3eveulunveIninaedie 9 wasne
A18n13NAYY Frame Tool n3ena f uuAguasa ioa1nNsuT Ui luiuAinau azasen

@ v v @ oy v % o

wisuilamunfesnisnsuiurwinressuamisarilae s nuaumuYIgareminge oy
& S & 4o = = o Y v o ) v
naanfdeumsuIniuvihuvsenaiandamsuaniaunudegn vinsusuuunalen

W (Width) wag H (Height)

MW 3.21 $g19aNISES 195U

= a A 1%

PN (% % 6 1 a A
- MsviugUnIw visediydnuniane q wldlaenisnandusdviaeun

Y

TG
YUVDINUNDD LNDLADNYRAVDIAINADINITING LYU 29NAY AMALL A1NLINFUUNUNYINUY
VSRUUINTUAUTABINTS N1SHINdRAIY AanTavlanIen1snagudn T audiguuves

P90
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2

MW 3.22 fregunsiiugunn visedydany

- 11NABIN1TIE Export tsuiiagnane sy na shift ldenanuauA UG

gARNUABINTS WanNA Export Aelasunimimunainiiswdenunasiases nieutnluly

AT 3.23 AI9819N"3 Export

- 113 Shared Muliaududuviusuiue viedung Aamnsanady
Share @hfduvnuueminge sxUsinguiislunilingu lag Share levis Email waz

910 Link Figma
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AN 3.24 F9819NISNALYINU

- fin1suiia Comment Tngnaty Bubble AugauLvesninge a1unsaiium
Y a' v a 1% d, | = 1 i d' v A v <
ToAUNIIABINTT Comment EuTosinadu Post dlnuane tiveuaniinuduinluiu
o571 M3tuiinlusaatu lusndudiena Save msignssa Web way App agvinn1stiudin

AABRLIAN

] (Y 1 PN a <
AN 3.25 AIDENNTNUAINUAALAU

a [ o v a v v . <@ a [ o w
LaglloTAVINAULUULOUNELATUA 281U LATH Figma Ld33L38uUI88 819U

Aoludiduaziluvinsusediudssansamnisldausiely Tulasenisgesn 3
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3.3 1A59N158089 3 : N1SUSTLUUAULUULDUNALATUNITASIVFDUNIS LIWAIU

vaeUuaga Y

3.3.1 wun1satiun15398 (lAsensgaei 3)

uwunsiiunsidelaseinsdesi 3 fgnUssasdiiossiduduluuneundiady
mMsnsvaouMslindsnuresiiuegerde Tnslassnsdesil 3 azthmaagulasssislunis
gonuuuUszaunsalgly (UX) dmsukeundindunisnsiaaeunislindanuresiiuagende
INNFIANINTTUIINAATINEASI (Co-creation) WITANIAULUU (Prototype) drusuney
wawndu (COMET 61) lngazynisiiudeyalaenislduuuaouaiu (Questionnaire) wazii

Toyauseliunialuingent asuraresnsiiduased

IWOUSHIIUAUIUUIIOUWAIATUNS OS29&0UNn 1STE WA UV ONTNLIOL 0 1AY

ANsasnuuUssiudGuUILUNDUWAIAGU

|
N4
AntuMsIAUVoDaNUUUSINU la-81so9A0UWIWaTR

nEqulﬁuamn_J + JuHUUE10 (40 AW nﬂuTUTijcjléuomty + JuHua1d (40 Au)
néu@lﬁuotﬂm + JunawAu (40 au) nz-iuTUTij‘cjlﬁ'u:)mn;+ Sunatuau (40 Au)
v
SiAs1ERNuUUSsITUMVERE II0uvoSUILON WASWOULNGUILUIOUWEIASU

dstua : MsWLINSaUMs3 3y 11a-IRUWEIAGUMSOSI9a0UMSIBWaIWIUVONUNUOYONFY

AN 3.26 LEUN1SeLUN15398 (laseaniseasn 3)

3.3.2 ngugWideya (assnsdosd 3)

Y

ludauvedlasinisgeed 3 Wunisifiudoyadausuin lnen1sideniuuiangas

Y]

(Purposive Sampling) muamauUAnidmun Inedidoldduunngudlideyasendu 4 nqu

Town
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- NN 1 NEUELLIvIRY 81y 20 -39 U (Tenuan) 91w 40 au ndauaud

)

N v A a = & A A v =
L%S?%qw’mqﬂﬂquaﬂqﬂmﬂﬂﬁﬁﬂ NIDAIAINTIU NTDN1TDDALLUU UX/Ul #599N1N8IUDI N

Uszaunisaluinndn 10 Yauld viseuenansdluuminendsluaiunmieides

[ |

- ngui 2 naulaileddeivey 81y 20 -39 U (Tevminana) 317w 40 AY NilAuaudR

TaifAuA g999AUIUN 9 ILAnIURBNISU NIDIAINTTU NIDN1TRBNLUU UX/UI %50

<

WNET89 NLUsTaUNMIAININnI1 10 VTulU usaluenansgluumningnaeluavniing19ed

- NUN 3 nauRLIvY 81y 40 - 59 U (Tunansau) 31uIu 40 Ay Allnuaud

b

W uanidaenssy n3edaanssy u3en1500nuUUUX/UI i ofilAsades il
Uszaunisalinnnda 10 98wl vderluetansslusvinendeluanuniiedes

- nguit 4 naulailagiBervay 018 40 ~ 59 T (Funananw) Sauau 40 Ay Tillnauan?
Tfimnuigdesiuunesuaatnenssy Wi elanssy wion1seanuuu UX/Ul wied

89 NRUsEaunIsaiiinnIa 10 YUl vsodusiarsdluuninedeluanviiiedag

o

msiudeyatudouil dad

11 2. .87 I5

Aauda

1% [

JodnaludIuveINIsNIEIILAEsloyAR LN TNYBIK iTaYa)**

/ / naul /7 diduosy

. > ~ d
nau’ Lo dituouity
AEUTG

AU GESTITY

AuaUIG AauJa

cjlis’u::mn_snwdwamtmunssu
HS03FioNssyU KSaN1sooNIUL
UX/UI HSoRIAUoVod Al
Us:aumsniuinna 10 Uvulu
HS010uQ 19 1SITULKENENAY

TWDAWIAYITOUAUILNTIGEIU
amuiaunssy K$03FaNSSU HSO
N1s00NIVUUX/UI

Q|ﬁuanwmn1uﬁ1uan1ﬂnunssu
HEQ3FIONSSY KSIN1S00NIIUY
UX/UI K8oRIRuavay AD
Us=aumsniinna 10 DVuly
HZo10uoSUTULKIINLNEY

TutaowiAuovauiuUNYAU
amiaynssy KEOIAINSS HSD
NISODNNUUUX/UI

Sunyuaa SunawnAu

AtuELIG

SuRuuano
AEDIa

SunaAu

AAuda ARUENTG

0 20-390 01y 20 -39 U 0 40 -59 U 01 40-590
[ 3
a £
R (S )/ /8N
x  se [ a ‘

M 3.27 nquyld vise User persona 1aeuaunaiady

3.3.3 N158519:A50490 LLaﬁ%'n'ﬁLﬁm’J’a;‘J,aiunﬂﬁﬁ'ﬂ (asennsgoan 3)

NUHUNITANTUNTITELIATINTEREN 3 TeaUsEasAlunITUTEluAULUY

Ya v =

A aa <
NIVYWINADNITAITLNU

Y

(Prototype) waundtadun1snivaeunslindeuvestiuegende
ToyarIeluUAUnY (Questionnaire) Aunguiivideya laglvgidniiulanaasdly wagyin
nmsUssiiludunuuLeunaintuiienaaeuinaueiinnsgulseansamnisldndsuvetu

0¢o1dy (COMET 61) Mfuugmnudoasuanlassnseon 1
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=~ o o/

3.3.3.1 nsaraesasiiedmiulassnsdend 3
Tulassnisgesd 3 {idvazinaazulasesng (Wireframe) lun1seonuuy
Uszaunsalgld (UX) dmsuieundindunisnsiaasunisldndsnuvesdiuegordeainnig
IfanssusmAnsiuasne (lassnnseenit 1) uvhmsiangsuuuy (Prototype) dmsuuey
WAty (COMET 61) (Isensgosd 2) uaziluvinisusediu Tnenslduuuasuaiy
(Questionnaire) 1iuiaF psiialunisifiuteya Taod3delduvaiomussifunisaouany
oonulu 3 nou fil
- pewdl 1 Teyadsvesineunuuaoua
- AoUl 2 fMumseenuuLUTTaUNTAIIHUX) wazFumseenuuTdIse
Usganu (UI)
= meudl 3 amuienelalunsldsuneundindu
Tnefveunnstszdiulasiiduuuuieuniiasuiiaanuuuiuazgnuszidu
#8 Kirkpatrick Evaluation model daiduluinanisuszidunadiliiinsevidoyaveanis
ponuuuddlnae tlelildnaanssideamsuazilugnmisauisiolusuiasld Ussnoude
reaction, learing, behavior, results (Kirkpatrick. 1975) wagdesirability (McGinley. 2012)
M9 3.2 wagideliiandombimnsaufunanulasswiuluuitoundindy T
ff10nu fan131efl 3.3 wdsndudideasinisinanuvaeuniuesuladlusUiuuyes
Google from wazdsdARuLUUNBUNALATUATY URL 7158y hitps//shortur asia/kTaEV
Titufidnsmmaasdld wadildaggmimimeaeusisaiade (Mean) wazdruidoauy

1173531U (S.D.)

A151971 3.2 FuUsuarAIUVIENETOT Kirkpatrick Evaluation model (Kirkpatrick. 1975)

Evaluation Definition Definition
mode
1. msmevauss | Usziiuldannnisaevaues waxdl | AvididrsimAnifeivasi
(Reaction) dqud (What participants think of the
proposition)
2. M3Feus Uspidiuldannisvagouanad e | Avididniiudoudeindsd
(Learning) Wla uazvinwe (What participants learn from the

proposition)




A1519% 3.2 (519)

Evaluation Definition Definition
mode
3. WHANTIY Uszidiuldannnistiaaug A | wansevuainasil
(Behavior) la Winwe wasnginssufiasiiou | (The impact of the Proposition)
viaunAldanmsGeuiluufoaess
4. Wagns Usndfiuldanuavesnslddeild | anumneaunuingusvassuasisdl
(Results) Seuiunuf iR (Fitness for purpose of the

Proposition)

v
.

5. AUUII5aUT dufnazlvaal

(Desirability) (Was the proposition perceived as

appropriate)

A19799 3.3 AanuesluUgeuaNppulalnwmuILIn Kirkpatrick Evaluation model

Evaluation mode Questions

1. N1TABUEUDY frunIseanuuUUsEaUNSaIL LY

(Reaction) ¢ ﬂ'ﬁ@@ﬂLLU‘UIU?LLﬂﬁlIﬁWlI']SﬂGT']L‘lj‘Uﬂ’ﬁﬂﬁ‘?d‘Uﬁuﬂ”lﬂ‘Uﬂ”lSﬁﬂﬁﬂuiﬁﬁ]ﬂmﬂ?’m

AoImsvely

2. m3oanuuuldsunsuaansakanoyaligldnsuaunglddonis

3. M590NHUVITLNINELITOUTZLIANALAGNFABY ASINUAINABINITVOIE LE

4. msmpvaussuasmssenuuulysunsudulumunnudesnisveld

5. Mmseanuuullsunsudinuddediedulunnunnnusenisvesily

2. msiFeuf auniseaniuudIudayuszaully

(Learning) 1. mslanudiniude

 UDAMUNLAAIAINUTALIU

. MSMEYDIIB NYINLNLN T

_ MSMEANUNAY LagduUsznaudy 9 Mumnzdu

. ANUWINgaNvesUSINaayanuLauslulias e

_ALUIINTINEIUAN 9] Y99nTNTe daumngEy

. fundsvostosnsendaya udn wnzeay

. Mstdgunmdszneu 1lade dAnamsnyay

O[O0 | N[O L A~ WV|IDN

. ANUADAARBIVRITRLANUNTUAUR WL AN
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Evaluation mode Questions
3. WeANIY asldau
(Behavior) 1. PINFIU AU AMNYIUELTY
2. 1yene 9 AsvauasienifaInIstunsiday
3. anwaznlunisidifsdeyaiidesns
4. f3Unvuingsions Beuslunisldonu
5. lafesldanumeneu lunsldamuundn
6. ansaldulalnglidesansdunou
7. MnUsEnau wagnsiln @eenu [ladny
4. Nadns Useload
(Results) 1. L%’ﬂﬁ]’iﬁ@a’m’mim%u

2. iusglevinenisauiAndsuluT 1 uinendylusuiag

3. 1Wudemenisewamwdsnulnineludusinendeidinladne

4. zelvildaszvdnfemsyssndandarmuluduinendouinauy

5. A7UUsI5aUn

}73 } 74
AIUABINTT bYIU

(Desirability) 1. 1 application duaneonun In1eenly application &
2. 91 application UnaaDaNU TINEIRLUULUIAUIY 9 Tvinaassly
a Va o
NH: QT‘{]EJ

3.3.3.2 agmsLﬁu%’agaiumﬁﬁ'ﬂé'm%'viﬂiems&iaaﬁ 3

Tumsviwusuuleunaiadunisnsiadeunisidnasuvesliuegende (I3uay

MoonuluaNvazIoRULUY (Prototype) FllTUnDUALL

vYa

183 aﬁmﬁwﬁmwuLL@UW@mifumsmwaauﬂ']i'l%’wé'wusuaqﬁ"nuagjimﬁa

pelusunsu Figma laaldudnniseanuuuaes Nielsen way Molich Tulasinisges® 2

Ya o

2. vasnduaTeavsniunisiiuteya Tnedideasvinisviuuaauay

Y

aoulatl Tuguuuuves Google Forms wagiin1sdnivanduiuuwaunaiadu (COMET 61)

v 1

lgidrsaviuuasualalnaniveinluneaedlyd lunisneuwuuaeuniu Feusenaulueig
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- mowil 1 deyadiumvesireuLuuas U

- moudl 2 suniseenuuuyszaumsali{lH(UX) uazdunnsesnuuudusie
Uszenu (U) unisussiudusuuueundiadunisnsiaaesunistdndeny
vostuagede (COMET 61) Gautsoanidumss 2 @ Taefideldimun
sUnvvaeun i duwuuNInTIdILUsTINAT (Rating Scale) 5 s¥AU A1W3T

299351 (Likert) I08iiuanIsingLhuu A9l

ATLLUU AUNAUTEU
1 tloiign
2 oy
3 U1unang
a 170
5 mnﬁqm

A1329d9ul 1 fruniseensuulszauntsalfly (UX) lngasiduanu
W UsuAITeRnRUUUsEAUN TR LY (UX) §98991nmanni1sesniuy
Uszaunsalily (UX) 98¢ Don Norman #81138n15%84 The Design Lab 1

UMINeGeRAaNaTHY UGN (URItUlASINIGEREN 1) IR

= =i | o~ ° 4 o ) ¢ v
19999 3.4 AUN 2 d@3UN 1 ﬂ’]ﬂ?llL‘WE]’)@ﬁSﬂUﬂ’NllLMQJW%G&J‘UEN?’]’ISE]E]F]LL“U‘U‘lJiS?I‘Uﬂ']'iEUQ‘L‘U

STAUAULAUIZEHY

ih) AN
11213 |4]|5

1. | mseenuuulusunsuaansaadunisnszuaunsiunisyinanulaniu

AUADINTTVRIRLY

v

2. | Mmseenuuullsunsuaasauansdoyalidldnsrunuinylddionis

3. | nmseenuwuulusknsuanlsadszuianaldandias AsImINAINNADINTS

v

VOIKLY

4. | manevauasvainseenuuulUsunsuduluamunnudosnisvedld

5. | mseenuuulUsunsudianuindetiaidulumuanudiesnisvesly

Mu7: {33
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A1319EUN 2 AuNIseRNLkUUdINsBUTEaY (U) 39899nngmedlunis

sanuuudusaUszaudly (Ul) ves Theo Mandel 491314

A15197 3.5 AAUN 2 d1UN 2 ANDULNDIASEAUAILLALNEALLNEINUAUNITEDNLUUAIUAD

Uszaugld
. . FZAUAAATHL
4o A
112]|3|4|5
1. | mslganusinude
2. | Honmudiuanaimnutaiou
3. | nslddvesidnusiivangay
4. | msldaiunds uazdszneusy q iz
5. | eumnzasmesUSuatoyafitnavaluudazmine
6. | FunNUINITINAIUA 9 VeIuthee TanumuzeEy
7. | fundwesdesnsendoya wiude munzay
8. | mildsunmnusgneu winladie danumunvas
9. | mumaenndowmasdayatumstiauaiianza

u7: 6738

- maudl 3 anuianalalunisiea e UNaety B9 3 aau lawn A1un1sia
4, audsglevd wagduaudeenisldau laed3glanivuagy
wuugeunudunuuNInsIduUsEa1ae (Rating Scale) 5 sAU Au3s

299305 (Likert) l9ainiunn1sinswhuy A9l

LU AULRUZEN
1 tiouiian
2 1oy
3 Yunang
q 110
5 mn‘ﬁqﬂ
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M13199 3.6 Mou 3 MauteIasEAuAuAmelIvesEviLuUaRUAY

s =<
szauAuanela

v

ih) anuianelalunislduaundindu

1 2 3 4 5

Aslgau

1. | 2590 AMNEIBY ANTIUELTY

wyene 9 pevaussierufeslunsldnu

AnuazmIntunsiddeyaisdens

lagadldanunesy Tunstdauunidn

aansaldanulalaglifesanidunou

2.
3
4. | fyduuudrerons Beuglunsldeu
5
6
7

AMUTENBU WaEnslin e Wilade

Uselawdd

1. | Wilatanenansdey

2. | fusglemisenisauinandsulutuineifelueuian

3. | Wudeemamisannamndinuliiihaeluduinerdendlade

4. | ssglviflinsymindsnisusendandsanlutuinefeunauy

v v
audaInsldanu

1. | & application Un@neanin Gmidresnld application 4

2. | 81 application Uudneonun Idazwuzihaudy ¢ lvnaaedly

d' ()
NH: Q'JQEJ

3. AW INGNTINABURUUAB UM LA59EY 1338987N TR gilaen 15t
Wmnde Uy (Mean) wagduiloauulnsgu (S.D.)
4. vinn1sagunalpsenisgest 3 welilaundteaguvesnsiveassil Tunisi

AENAIUINTOUNTINY LLasLL@UWSm%’umsmfmaaumﬂ%’wé’mummﬁma&émﬁa

3.3.3.3 msaeszidayalun1sidedmsulasanistesi 3

a A

FFuFenldadadnssaun Tngn15esuie Ussens vseasy dnvaeveengy

e

<)

Toyatiduday nlinsimusguiuvaeuauilusuuinasdiuyszanaen (Rating Scale)

RV

' '
=

5 U auisvesdinedn (Likert) Tay 1 vaneda doufign uag 5 vanefa inniige etim
meadefiansoiundisezuuld fol

1.00 - 1.49 = oufign

1.50 - 2.49 = oy

2.50 - 3.49 = Uunan

3.50 - 4.49 = 1N

4.50 - 5.00 = 3N



undl 4
NITNAILIBUINIINITDINBUUAINS UL UNALATU
N13n329dUNSITNaUYaItuaganfY

Tiasenuadunanslyauiugldau

NANISANYILATINISEREN 1 N1SNAIUILUINIINITODNLUVUAINSULDUNALATUNS
ATIRdRUNs NG wveItuegnAglinssiuaufean st ug g Fadunisnau
° Aav v A a o a A YR ) ) &
A01UNTIdeden 1 U warguassavaskaunanduimlaginuiiuusendangsu Ao
azls?

laglasenidedost 1 1 aonndesiugayszasaden 1 duandumnseiugas

[

A19197 4.1 Yausvasaton 1 lnefanUseasntunising Al

VN aaulang 3
ANANITY : WNaKAR
(anuszasn)

- evlsfelnmuarguasse | de7 1 MsWAILIMLINIINIT NFOULLIANDDNLUY
YouwaUnaATUNLALIAU 2ONLUUEIMSULBUNALATUNTS | Framework wagWireframe
TruUEnSanaa911? AIIVFBUNSLINAIIUYBIUIU

aganfe Tinssiuaunensly
nuivgldau (1.3.1)

Tudull WunsAnuidelsnmain (Qualitative Research) wuuianzas inudaya

AuNauEl@eIvy 911U 9 au kaznquldlifi@etviny 91w 9 Ay Fawaitlaazidiuim

E>

9 a ¢ A

ToagU AT LINDLEAUBLULNITNALINTBUNITITehaA UL U Uk UNGnTud msudu
Usgndandsann laslindnnsesnuuuiiiugléifugudnans Ussnneudionsdnfanssu
FruAndanads (Co-creation) S1unu 2 afs FelswaziBenlun1siinsed uazaguuaiiio
pouFIamMTIde il

1. nansdnfanssusaufnganasne (Co-creation) adal 1 Usziduieafunginssy

nsldanuresnisesniuulssaunsagly (UX)
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- naagulmimenisiasisiiiuasaeiliaiainelan (Fishbone Diagram)

’oY

- waggunisAntdenuuInianisudladguianadinuenaeld arenisig
TAseas19n15lgeu (Morphological Charts)
2. nansdnRanssuimAnIawasng (Co-creation) adsil 2 Ussifiuileanszuaunns
gonuuuUsEauNsaEly (UX)
- NANTIATIEN WAZWUININITRAILINTBUNITITE (Framework)
- NANITIATIEN Uazn1siauUszaunsaldly (UX) lunisesnwuulasiain

(Wireframe)

4.1 NANTSIANANTTUIINAAIANEAS1 (Co-creation) ASIN 1

va o o

HAN1SIANINTINITMANTINES1S ASIN 1 EI98vnIsuUenisdnfanssuoandu 2

Y

nau lawn naweiyedny wagliloglveini wien1sInnanssuLeneenaINY kagwuanIs

U

Wudayaannmsdnnanssuesndu 2 d ldun nansiwsgidsdaymanifadundsain

naaasldlusins taznanisutauauIfnnsun U saunu

[V TR
v a A Ya o Y Y 1

Miliilesnnnisinnanssundinandne fideldvininiudeyailesdududidisu

YU

(=3

i ] ] 2
1 Y 1 2/ 1Y v

AANSIUNY 2 Nau YNauRTeyey waengulailigi@esa wuudimesnenIsdunival 119

q 9 hY

ﬂy d' ¢ o é’l’ ¥ o v a
LbUURNWUN LLﬁSLLUUE]E]L!iﬁ‘L! L‘WEJ‘U']NﬁL‘U@ﬂﬁ]u&J’W‘Vl’]ﬁEiﬂUﬂ’liﬂﬂﬂﬁ]ﬂiﬁﬂJ
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NENLLTEIYLY
AanssuswAnsInas1e assil 1 nvudlleduens N1 13 UnT1AL W.A.2566 1381 17.00

- 18.00 w. Argszuvesulal W1ulusunsy Zoom lagdnisnan1sinfanssunazeidnsiy

v

a ‘3’
NANTIN AU

NMNA 4.2 MIIRAINITTUTWAATINATNVOINGUELTY 118y AT 1
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(Behavior)

5. lidasldmnuweneny Tunistdauuinin

6. anunsatsanulalnglifasanindunau

7. ANUSENDU warnsIiin @yl 1wnladne
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Useidiy Usuidiy
1. nsldanudinnudty 4.20 0.71 N 4.58 063 | wnilan
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Wiz
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6. AUNUINITIAIUAN | VBIULN9E TAw 4.28 0.77 110 4.40 0.62 110
Wiaza
7. fumisvesgeansendaya udn wanveay 4.33 0.65 ann 4.60 058 | wnitan
Auadosa 4.21 0.76 1n 4.55 060 | wnniian
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C L HE gk JuNanenu
3 %3901¢ 20 - 39 U 39918 40 - 59 U
CUGH — R -
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Useidiy Usuiliy
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3. mslddvesiisnusiangay 4.30 0.64 ) 4.25 0.92 1N
4. nslAANumEs uazduUszneaudu « 1 4.35 0.65 bah) 4.43 0.83 10
Wianvau
5. unganvesinadeyatiiausly 4.23 0.65 wn 4.33 091 un
uwriaentinae
6. MUNUINITINEIUAN ) VoIntnae Tau 4.40 0.62 110 4.13 1.46 110
Wivau
7. fumisvestesnsendeya wiude wnzay 4.48 0.67 gy 4.35 115 1N
Anadus 4.32 0.66 taly 4.32 0.96 1N
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aaduauseasulain wgRinssu (Behavior) ARuiui 83 UNANTENUNAY
naaadldRuLuuLoUNELATY WU nudiTeIvey SAnuAniiuln daanumanzausniige

Tuvpuzninguliledigeavngy danuAeiud danumanzauuin

6.2.4 Haans (Results)

KGNS AD AUNIzaun1uTnaUszasdvasd eil (Fitness for purpose of the

Proposition) #4338 laferaufifetesivauaennaesivingUsveasd lolanaasdld

v

AULUULBUNELATUY (1157199 6.9) TAUILUUINANITADUANBININNGNAIBENVA 4 Ny Al

AN9199 6.9 AUNLNY LALATDIUNAUNUSAURATNS (Results) snulselevil

1. wihlatanenansdievuy

4. Nagns 2. fiusglavtnanisamunaamasuludiuinedalusuian

(Results) 3. Wugeawansanuandsnulnih e luduinedeiidnladne

4. ageligldnsyvinfensusgvdandaruludhuinendeuniu

¢

Ingeanw 4 doludnil dauszasiiieliinausuvasunuliuaniaaaniu
WNerfuaumzatningUszas uin/degiiieadda wWeldvaaasdduaundiatunsasn

wazHaARay AUMINY kagddeauuIasgIu Awelull

A13197 6.10 HAAILRAY AUYNIY Lazdtd g uLINTIIY ATUAIIUNUIEANATY

Tnguszasrvainguiivetvay wazldldgivesney

nguiEavny
ey AUNaneAY
. 3018 20 - 39 U %39918 40 - 59 U
ey - .
— Lneuai L4 Lneuai
ARde S.D. ~ ALade S.D. ~
Uszuilu Usziiu
1. Wnlatane1nsdeyu 4.18 0.86 1N 4.38 0.66 1N
2. fusglevunenismuiuamasauludnuin 4.35 0.73 110 4.40 0.80 110
anfeluauAn
3. Wudpamenisdunamndsanulninielu a.28 0.74 110 4.43 0.80 110
Jruinendenidnladne
4. agtelidldnsemindnisusendandsanuly 4.10 1.02 1N 4.63 0.53 1NNgn
JuinedBanTu
] a
ALRAYIY 4.23 0.84 110 4.46 0.70 110

T
Y
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A15197 6.10 (@)

ngalilydiveavny
Jemjuaa Junansau
. #39918 20 - 39 U 3091¢ 40 - 59 U
A0 ' a o ' a o
Alade S.D. el | Aade S.D. Lneuah
Uszidiu Uszidiu
1. wWhlaaneisdredu 4.38 0.58 ) 4.48 0.67 th)
2. fiusglevdnanisaruauamassnuludiuin 4.40 0.62 110 4.38 0.80 1A
afelupunan
3. Wudemnansiwarmdsnulniinigly 4.35 0.73 110 4.43 0.77 1A
Unusinenfiefiiinladne
4. azliglimszminianisusendandsnuly 4.20 0.68 0N 4.38 0.83 nn
YR ReLNTY
ARaY5 4.33 0.65 110 4.41 0.77 110
{ Va o
NUN: E&']‘\]EJ

=3 al

Al uaN150aIULATY HadNS (Results) AHAUAEIRUAIML AU

[

naUszasAnamaaesldaukuukeUnaIaty wudl Manauateavny uaslilifizetvigy 4

Y

AU ALNZELLN ULy

6.2.5 AUU319aUN (Desirability)

1 Y
a = Ya

ANUIITOUT Ao BuRazladl (Was the proposition perceived as appropriate)
FIIARIPDIUNLN I TDINUAIUADINTT L8 LONAADILTA UL UULDUNRLATU (A157199 6.11)

(%

LU UINANI TN UANDINUNGUAIDEIINI 4 Nyl A3l

YY)

A15197 6.11 ANURLNY WagAIUNFURUSAUANUSITaUT (Desirability) AuAILABINNS

Taanu

5. AnuUs1saun | 1. 61 application dudnenun 1iuaneenly application

(Desirability) | 2. a1 application fuaneenun IianazLuzthaudy 9 naassly

d' Ya o
NH: Q']QEJ

Inaman 2 Toludiuil dgnuszasdiisigneuluuasuauliuaninuiiuieiv

Y

a a % a v a o & v = = % v a o
mm&m@LLasmmmENﬂ’]SVH]ﬂ‘ULLa‘UwaLﬂ‘ljuu Mﬂ/‘LJEJEJLWEJﬂ@ LN@I@W@&@QI‘ULLE]UWﬁLﬂ‘UU

ASILIN LAZHAAILRAY AIUVNNEY WadIUTENULNINTEIY AarelUll
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M19197 6.12 NaAede ANNMIY kavdIulERULEIRTEIN AMUANABINISITNUTRINGY

v 1y o
fiaeny uazlallddivenyy

Vv
nauEL ¥Ry
e HERE Junansau
. 3991 20 - 39 U 39918 40 - 59 U
A . .
g weet | Lneua
Anafy | S.D. _ | Adade | SD. -
Ussiliu Ussilu
1. 01 application Un@anNNT TIWLAN 4.10 0.77 110 4.50 0.71 110
ol application i ﬁqm
2. 01 application lindnesnu 919y | 4.13 0.90 110 4.53 0.67 110
wuzihaudy 9 Wineaedly gn
ARy 4.11 0.83 1N 4.51 0.69 170
igm
naulaildgidevisy
WHINA? Jonansnu
Y 30918 20 - 39 U 70918 40 - 59 U
Aand ' a ¢ ' a o
Anafe | S.D. | el | AuwAy | S.D. | e
Uszidiy Uszidiu
1. 01 application UNaADNLN TN 4.13 0.78 1A 4.28 0.77 1A
avnld application il
2. 01 application Undneenu 9w1ae | 4.53 0.67 1N 4.23 0.72 1N
wuzthaudy 9 Wiveaadly 9
AlaAY I 4.33 0.73 1IN 4.25 0.75 170

(%
[ K'Y

aeiuanunsaasdlain muusisaun (Desirability) mnaiuieatuauduivaz

ANUABINTNEl Lo UNGLATY WU NEY

Y

naulalledleivgy danudeanisldanuunn

HLEIYey dausesnsldanuunniign Tuvuy

]
al

Pean1sUsEuAukUULBUNAIntuN1STIR@eUNsITnANuYeItueg 1Ay A

Kirkpatrick Evaluation model P99UR F9USENDUAY reaction, learning, behavior, results

(Kirkpatrick. 1975) wagdesirability (McGinley. 2012) A9611519
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A197199 6.13 N15USEEUAULUUWBUNALATUSIY Evaluation model

NENFLTEIYI8Y ngalailaigideavey
Jemjuana Junansay Jymjusng Junansay
Evaluation - ~ - -
Questions 919 20-391 019 40-591 819 20-391 219 40-591
mode - - - .
g e | e | e | Lneus
Anade| S.D. _ |Auade| SD. _ |Auade| SD. _ |Auade| SD. -
Usziliy Usziiy Useidlu Uszilu
1. .
fUN0RNUUY
NIABUALDT o 419 | 078 | wn | 447 | 0.70 | wn | 434 | 060 | wn | 435 | 0.80 | wmn
dszaumsalgfld (UX)
(Reaction)
2. . L
L, | dumsesnuuudiuse .
M3seud B 422 | 076 | wn | 452 | 0.64 [ndigal 4.37 | 0.62 | wn | 442 | 0.69 | wn
Usganugld (Un)
(Learning)
3. funsldau

AN WAeafunansenundmeaes| 421 | 076 | wn | 455 | 06 mﬂﬁqm 432 | 066 | wn | 432 | 096 | wn
(Behavior) TéautuukeUnantdu

4. suuselov
Hadns enfurnumnzauna | 423 | 084 | wn | 446 | 07 | win | 433 | 065 | wn | 441 | 077 | wn

(Results) TogUszasd

NATIAMIUNMINAGOUNT p
. 4.21 0.78 un 4.50 | 0.66 [nnge| 4.34 | 0.63 un 437 | 0.81 un
Tauianun*

5. munudos Il
amussawn | Wendumudoanisiiedld | 4.11 | 083 | mn | 451 | 069 fndlae| 433 | 0.73 | ann | 425 | 075 | wm
(Desirability) waUnaLATuY

d' (Y]
NH: Q'JQEJ

a1u1s0asunanIsUsTLluRusuuLaUNaIadUsIe Evaluation model viaslanaaas

Tgrunuusaunaady lad
® n15ABUANBY (Reaction) AMunToenkuUYsyaUNMIallY (UX)
® N353 (Learning) muniseanuuudusieusyaiudly (U)
® wgAnssu (Behavior) enfunansgnundavaaedldfiuuuuueUnandu

® uadns (Results) NenfuaMINaunINTngUszasn

%
v

anguidewey warlildiwewgy Samufadiunsaiuin Sanumuigauun uwae
WINgn WAty
wazfInuIn ANUTISaUN (Desirability) lAgaAuAURBInIsNagldLoUnaInduiy

v A = v v PN a 9 1y A = 1Y Y]
ﬂunL%BQ%WQ Nﬂ?qﬂm@\‘iﬂqﬂfﬁlnﬂmam Iusﬂﬁusmﬂ@jﬂlﬂl%amjﬁnsﬁqﬁy Nﬂ?qﬂmaﬂﬂqﬁiquﬂ



184

K va o = v a v v a ' a % Aa ¢ A
WQUQJ}Q‘U&JQQﬁiﬂlﬂ?W FINNITLIUAUNITINNTNTTIUIINANIINAIN Vlll"ﬂqﬂﬂﬁga\‘]ﬂl;wa
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a 1 [ A v Y @ 4 [
HUUDINULANF LasAaINaY mwaﬂms@amwwLuu;ﬁmﬂuquaﬂmﬂ (UCD) 1nen159m

% ]
v =

Aonssusiudnsamainensed 1 Anwivssidiuierfunginssunisldauveanisesnuuy
Uszaun1salfld (UX) wagassil 2 Anwdsuduiisanssuiunmsesniuudszaunisaldld
(UX) S lgnisiannlasesislunisesnuuulszaunsaifld (UX) uazduseuszatu (UD
dmTuduiuukeUndiaduniTnsIaaeunsidnasuvestiegendy ausnfisnismdeasy
UsvAvsnnlunssurunsiman liasdunsmemndgm wasdamiumuuamaudloves
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- AMTHALINTBUNITIVY (Framework) Laglases1e (Wireframe) dusuunaunaindy
nmsnsIvdeunsidndeunuresiiuegerds lrnsaiuamnurenisidnuiugldanu

- MINWUITULUU (Prototype) Tun1sesnuuuuszaunisalily (User Experience:
UX) dmfuieundintunisasiaaeumslindsnuvesinuegende

- MsUszusukuuleUnaIAtuNInTIIaeUNTIdnaIuTeIt ueg DAY
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7.1.1 ANSWAILILUINIINITIBNBUUF NS ULBUNALATUNITATIVEDUNIST LIWAIIUY
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vastuagande Tinsenuadnadasnsldauiugldau
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Ju3918N15AUATIILITEAIEISNNINUNIUITIUNTIURE1L T USZUU (SLR) 210

2N
W7
U

]
a A
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(Hui, Sherratt and Sanchez.2017; Kruusimagi, Sharples and Robinson.2017; Escanillan -
Galera and Vilela — Malabanan.2019; Moniruzzaman, et al. 2020)

2. woundnduiianeolilaardedielldan lnamwigdonatsau wagdasony (Hui,
Sherratt and Sanchez. 2017; Kruusimagi, Sharples and Robinson. 2017; Lim. 2022;
Escanillan - Galera and Vilela - Malabanan.2019)
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N:H”ﬂ’lu (Hui, Sherratt and Sanchez. 2017; Kruusimagi, Sharples and Robinson. 2017;
Escanillan - Galera and Vilela - Malabanan.2019).
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7.1.2 pMswaunlasesisluniseanuuudszaunsalild (UX) dwmiunaundinduy

N13A5FRUNTINAwUvaItuegadY

v A % (% 1

WBRBUAIAILATETDN 2 N1SES19ANUTELN 8N UUIUUTERTANG U1 ULB Y
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Sanchez.2017; Kruusimagi, Sharples and Robinson.2017; Escanillan - Galera and Vilela
— Malabanan.2019; Moniruzzaman, et al. 2020)
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M93eUszaunsaifld (UX) WeatumssenuuulysunsuduInguusn Adifedestuns
doanseunsiiin lonew & nmusvneu wazdeninu Juismuniilussdusznouvesnis
wanswant19evesuoUnaLadud g 191491191481 (Hui, Sherratt and Sanchez.2017;

Kruusimagi, Sharples and Robinson. 2017; Escanillan - Galera and Vilela -

Malabanan.2019). #9@anAaINUNANISIILNE
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TnegIdeliinisseytesitamaidesuideniadlunmsiauue undindudmiuinu
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2017; Hui, Sherratt and Sanchez. 2017; Moniruzzaman., et al. 2020)
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