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Daliba ar promocijas darba izstradi saistitos projektos:

Promocijas darba rezultati ir aprobéti LZP projekta Nr.09.1602;R112 ietvaros,
projektgjot Latvijas alternativo degvielu =zinatniskas laboratorijas timekla
informacijas sist€émas lokalizetas versijas argjam kulttiram.

IEVADS

Temas aktualitate

Lielaka dala globala timekla servisi tiek izstradati péc "Ziemelamerikas
modela", pienemot, ka "viens izmérs der visiem" (Hsieh, 2008), ignorgjot
atseviSkas cilvéka un tehnologiju mijiedarbibas paradigmas (Reinecke & Gajos,
2011). Tomer ir aizvien vairak skaidrs, ka globalais timeklis nav kultiiru neitrala
vide (Barber & Badre, 1998). Tikai 8-10% no visas pasaules populacijas un 35%
no globala timekla lietotajiem, lieto anglu valodu ka savu primaro komunikacijas
valodu (Aykin, 2005; Takasaki & Mori, 2007). Azijas valodas komunic&josie
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lietotaji ar 37% aiznem lielako dalu no visiem globala timekla lietotajiem. Tiem
seko Eiropas (27%), Ziemelamerikas (19%), Latmamerikas (10%) un neliela dala
Afrikas, Tuvo Austrumu un Okeanijas/Australijas lietotdju (Ahmed, Mouratidis, &
Preston, 2008). Internet tikla lietotaju pieaugums laika posma no 2000-2008.
gadam Afrikas valstis bija 1030,2%, Tuvo Austrumu valstis 1176,8%, bet Azijas
valstts 363,4% ar tieksmi pieaugt (Ahmed, Mouratidis, & Preston, 2009). Cilveki
no dazadam kultiram, ne tikai runa dazadas valodas, bet ar1 doma un uzvedas
atskirigi. Sis apgalvojums ir pieradits pétijumos dazadas zinatnes nozarés, taja
skaita ar informacijas un komunikacijas tehnologiju (IKT) nozaré (Rau, Plocher,
& Choong, 2011; Reinecke & Gajos, 2011).

Uzskatama $ada cilvéku un tehnologiju mijiedarbiba ir redzama tiesi
globalaja timekli. Kop§ §1 pakalpojuma iepazistinasanas, globalais timeklis ir
kluvis par vienu no pamatlidzekliem cilvéku savstarp&jai komunikacijai. Ttmekla
lietotaju dazadiba rada vairakus uzdevumus starptautiskam kompanijam, kuras
velas piedavat savus pakalpojumus globalaja timekli. Balstoties uz 2008. gada
Forester konsultaciju kompanijas aprekiniem, globala meéroga bizness zaude
aptuveni 1,6 miljardus ASV dolaru gada, galvenokart pateicoties nespgjai pielagot
savus produktus lietotajiem dazadas pasaules valstis (Kondratova & Goldfarb,
2009). Lai risinatu $adus uzdevumus, aizvien vairak tiek aktualizéti tadi IKT
virzieni ka cilvéku un datoru mijiedarbiba un ari programminzenierija. Abu $o
virzienu mérkis ir saskanibas noteikSana starp tehnologiskajiem jaunieviesumiem
un cilvéku vajadzibam (Kamppuri, 2011). Viens no cilveku un datoru
mijiedarbibas, ka arT programminzenierijas virzieniem, kur§ aktualiz&jies Iidz ar
globala timekla lietotaju skaita paplaSinasanos, ir kulttras jeb lietotaju kulturalo
atSkiribu ietekmes analize uz globala timekla pakalpojumu piedavasanas
IstenoSanu un to lietojamibu. Viens no globala timekla pakalpojumu sniedzgju
nozimigakajiem rikiem ir IS, kuras sp&j funkcionét globalaja timeklT jeb timekla
informacijas sist€émas (TIS). Ir pieradits, ka TIS elementi, kas ir atbilstoSi
lietotajiem no vienas kultliras, var biit neatbilstosi lietotajiem no citas kultliras
(Choi, Lee, Kim, & Jeon, 2005; Fang & Rau, 2003). Dazadu pétijumu rezultati
parada to, ka starpkulturalu TIS projekteéSanas un lietojamibas virziens ienem
aizvien lielaku lomu IKT nozaré (Rau, Gao, & Liang, 2008; Rau et al., 2011).
Rodas nepiecieSamiba péc papildus pétijumiem, metodém un tehnologijam, kuras
sekmigak lautu projektet starpkulturali lietojamas IS (Emiliani, 2009). Esosaja
situacija $adu sisttmu izstrade tick rekomendéts veikt etnografiskos pétijumus
konkrétaja kultiira, kas ir laikietilpigs un dargs process. ST iemesla dg] lietojamu
starpkulturalu IS projektéSana biezi vien tiek veikta virspusgji vai vispar netiek
veikta (Reinecke, 2010).

Promocijas darba nerkis un uzdevumi

Pétijuma merkis ir izstradat starpkulturalu timekla informacijas sist€mu
projekt€sanas modeli un ta realizacijas metodes lietojamibas uzlaboSanai.



P&tfjuma mérka sasniegSanai tika izvirziti sekojosi uzdevumi:

1. Apkopot starpkulturalu ttmekla informacijas sistému raksturiezimes.

2. Apkopot, analiz&t un klasificét dimensijas kultiiru Iidzibu un atSkiribu analizei.

3. Analizét kultiru dimensiju ietekmi uz starpkulturalu timekla informacijas
sisttmu projekt€Sanu un apkopot projekteSanas vadlinijas.

4. Apkopot un analiz€t esoSos starpkulturalu timekla informacijas sist€mu

projekt€Sanas modelus un izstradat uzlabotu modeli.

Izstradat metodes kultiliras preferencu identifikacijai.

6. Izstradat metodi starpkulturalu timek]a informacijas sisttmu lietojamibas
novertesanai.

7. Veikt mérka kultdiras izveli un aprobét izstradato modeli starpkulturalu timekla

informacijas sistému prototipu projekteésana.

Veikt prototipu lietojamibas novert€sanu ar lietotajiem no mérka kultiiras.

9. Izstradat prototipu konsultativam rikam, kas lautu glabat modela realizacijas
gaitd iegltas zinasanas par kultiram un piedavat $adu informaciju citiem
projektetajiem.

(9,
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Promocijas darba hipoteze

Izstradatais modelis starpkulturalu timekla informacijas sist€mu projekt€sanai, ka
arT modela realizacijai piedavatas metodes uzlabo starpkulturalu timekla
informacijas sistému lietojamibu.

Pétijlumu metodes

Literatiras apskats, analize un sintéze, klasifikacija, ekspertu intervijas,
lictojamibas novértéSana ar KANSEI metodém, programmas koda analize,
statistiska analize, prototip&Sana.

Zinatniskais jauninajums

e  Strukturtas starpkulturalu TIS projektéSanas vadlinijas kultliru dimensiju
teorijas konteksta.

e Uzlabots starpkulturalu TIS projekteéSanas modelis, lietojot kulttiru dimensiju
modelus un papildus lietojamibas novertesanas kriterijus.

e Izstradati TIS satura audité$anas riki kaskades stilu sarakstu koda un vizuala
att€lojuma parliikprogrammas analizes automatizésanai.

e Izstradata metode uz kultliru dimensiju modelu bazetu lietotaju novertesanas
metozu izvélei.

e Izstradata modela aprobacija projekteto prototipu lietojamibas emocionalitates
kritérija novertésana ar KANSEImetodém mérka kulttra.

e Izstradats konsultativa rika prototips starpkulturalu TIS projektetajiem.



Petijuma tezes

e Izmantojot kultliru dimensiju, TIS audita un etnografisko pétijumu rezultatus
starpkulturalu TIS projektésana, tick uzlaboti lietojamibas emocionalitates
kriterija raditaji.

e Lietojot projekt€Sanas vadliniju kopumu apvienojuma ar kultliru dimensiju
vertibam, var identificét mérka kulttras lietotaju prasibas pret TIS.

e TIS satura un koda audit€Sanas automatizacijas riku lietoSana paatrina
atseviSku TIS markieru vertibu identificESanu.

e Lietojamibas emocionalitates kritérija noveért€Sanu var sekmigi veikt ar
KANSEI metozu palidzibu.

Praktisk a vertiba

e Uzlabotais starpkulturalu TIS projektéSanas modelis sp&j vienkarSot TIS
projektetajiem no argjam kultiiram projekt€t TIS prototipus ar uzlabotiem
lictojamibas raditdjiem izvelétai mérka kultirai. Modelis nodrosina
projektésanas procesu bez ilgstoSiem etnografiskajiem pé€tjjumiem mérka
kultura.

e Izstradatie TIS audit€Sanas automatizacijas riki var tikt lietoti atsevisku TIS
markieru lietotaju preferencu automatizetai identificéSanai, kas balstas jau uz
esos$am, plasi lietotam TIS merka kultiira.

e Izstradatais starpkulturalu TIS projekt€Sanas konsultativais riks var tikt
turpmak lietots projekt€Sanas zinaSanu uzkraSanai, nemot veéra nacionalo
kulttiru raksturiezimes.

Promocijas darba struktiara un apjoms

Promocijas darbs ir uzrakstits latvieSu valoda, satur anotaciju, ievadu, 3 nodalas,
secinajumus, literatiiras sarakstu, 15 pielikumus, taja skaita 20 tabulas, 40 attelu,
kopa 186 lappuses. Darba lietoti 248 literattiras avoti.

1. STARPKULTUR ALAS TIS UN ESOSIE RISINAJUMI TO
PROJEKT ESANAI

Analizgjot cilvéku un datoru mijiedarbibas sferas literatiiru var secinat, ka ir
tris izteikti virzieni, kuros var iedalit starpkulturalu TIS projekt€Sanas literatiiru
(Callahan, 2006a). Pirmais virziens ir projekt€Sanas vadliniju literatira, kas sniedz
projektetajiem, ar dazadu teorétisko un praktisko petjjumu palidzibu, informaciju
par nians€m, kuras butu jaievéro un p&c kuram var vadities izstradajot
starpkulturalas TIS. Otrais virziens ir teorétiska literatiira par kultliru atskiribu
pétisanu un modeliem, kurus var lietot starpkulturalu TIS projektésana. TreSais
virziens ir empiriskie p&tijumi, kas sniedz informaciju par konkrétiem gadijumiem,
kuros tiek verteta parasti 2-4 kultiras parstavju aptaujas un intervijas par
konkrétiem starpkulturalu TIS elementiem.



Kulttra ir daudzslanaina un to var raksturot nacionala, religiska, etniska,
lingvistiska, vecuma, Ipaso vajadzibu, amata un pat dzimumu (Cyr, 2009) Iiment
(Oetzel, 2002). Visbiezak kultiiru raksturo nacionala Itment (Hofstede, Hofstede, &
Minkov, 2010; Kamppuri, 2011; Reinecke, 2012; Reinecke & Gajos, 2011).
Callahaniezimg, ka cilvékiem, kuri parstav vienu nacionalo kulttru, visdrizak bus
viena valoda ar iespgamiem dialektiem, viena izteikta religija, vienoti uzskati,
uzvediba un domu Sabloni (Callahan, 2006a).

Pastav dazadi argumenti par kultiiras ietekmi uz cilvéka mijiedarbibu ar
datoru. Viens no pirmajiem argumentiem ir balstits uz kultiras konvergences
teoriju. ST teorija apgalvo, ka kultiram ir tendence kliit [idzigam tiesi pateicoties
tehnologijam un globalai industrializacijai (Ford, Kotze, & Marcus, 2005).
Sekojosi veidojas datorlietotaju subkultiira, kura nav atkariga no nacionalajam
kultiram (Ford et al., 2005; Stengers, De Troyer, Baetens, Boers, & Mushtaha,
2004). Kultiru konvergences teorijai pretstata ir kultiiru divergences teorija. Sis
teorijas pamata ir apgalvojums, ka, neskatoties uz globalizacijas procesiem,
kultiiras paliek dazadas un globala ekonomika un tehnologijas nesp&j parrakstit
cilveéku nacionalas kultiiras vertibas (Ford et al., 2005). Gluzi pretgji, globalizacijas
procesi veicina nacionalo kultiiru stiprinasanu un aizsardzibu (De Souza & Dejean,
1999). Tomér vairaki autori secina, ka kultiru konvergences un divergences
teorijas ir nepiecieSams sintez&t un apzinaties nacionalas kultliras spécigo ietekmi
uz cilveéka mijiedarbibu ar datoru (Ford et al., 2005).

Vairums gadijumos, akcentgjot starpkulturalu IS projektesanu, tiek uzskatits
ietvars, kad arvalstu projektétajs mégina ar savu produktu sasniegt kadas lokalas
kulttiras lietotaju veélmes (Kamppuri, 2011). Var secinat, ka ir izteikti 3 tipiskie
projekt€Sanas ietvari, no kuriem divi ir attiecinami un starpkulturalu IS
projekt€sanu (sk. 1.1. att.). Koncepti, kas nemti par pamatu att€la izveidei ieprieks
ieklauti Kampuridarba (Kamppuri, 2011).

e Lk Lk
{ Lietotaji { Lietotaji Lietotaji

o o
"L
Projektétaji Teorijas un
metodes

"

Projektetaji

L L

Teorijas un Projektetaji  Teorijas un
metodes metodes

1.1. att. Tipiskie TIS projekt eSanas ietvari
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1.1. att€la ir paradits A ietvara projektetajs izstrada IS lietotajiem no tas
pasas kulttras, lietojot teorijas un metodes, kas ir raditas Saja kulttra. 1.1. attela B
ietvara projektetajs izstrada IS lietotajiem no tas pasas kultiiras, bet lietotas
metodes un teorijas ir raditas cita kultfira. 1.1. att€la C ietvara projektetajs projekte
IS lietotajiem no citas kultiiras, lietojot metodes, kuras nav raditas kultiira, kuras
lietotajiem ir japrojekte IS.

Veicot starpkulturalu TIS projekteSanas literatiiras analizi, biezi sastopami
tris  procesu jeb  projekt€Sanas  strat€giju  nosaukumi:  globalizacija,
internacionalizacija un lokalizacija (Hsieh, 2008; Smith, Dunckley, French,
Minocha, & Chang, 2004). No tam visbiezak starpkulturala Iimena cilvéku un
datoru  mijiedarbibas joma ir pazistamas divas: lokalizacijas un
internacionalizacijas stratégijas (Callahan, 2006a; Gould & Zakaria, 2000; Salgado,
Souza, & Leitao, 2011).

Internacionalizacija ir process, kura rezultata censas produktu vai servisu
padarit nejitigu pret valodu un kultiru dazadibu (Hopkins, 2011; Marcus &
Baumgartner, 2004; Waldegg & Scrivener, 1996; Woods, 2005). Parasti IS
internacionalizacija tiek panakta ar dazadu elementu neieklauSanu jeb izpemsanu,
pieméram, religiskas simbolikas (Hsieh, 2008; Young, 2008). Savukart lokalizacija
ir process, kura ietvaros veic produkta vai servisa pielagosana noteiktai valodai un
kultorai (Cyr, Bonanni, Bowes, & Ilsever, 2005; Hopkins, 2011; Marcus &
Baumgartner, 2004; Waldegg & Scrivener, 1996; Woods, 2005; Young, 2008). Var
secinat, ka lai sekmigi projektetu starpkulturalu TIS mérka kultdrai, ir
nepiecieSams sekmigi realizet lokalizacijas strategiju.

Uz doto bridi visvairak attistiti un lietoti starpkulturalu IS projektesana ir
divu veidu modeli (Ying, 2007). Viens ir kultiru markieru modelis, bet otrs kultairu
dimensiju modelis (Ying, 2007). Starpkulturalu TIS lokaliz€Sanas elementi, kuriem
ir nepieciesamas modifikacijas tiek dévéti par kultiru markieriem. So terminu
ieviesa Barber un Badre (Barber & Badre, 1998), prezent&jot kultiru markieru
modeli. ArT citi autori plasi savos darbos lieto markieru jédzienu un atzist, ka
markieru identificeSana un modific€Sana ir viens no pieejamakajiem risingjumiem
starpkulturalu TIS projektésanai (Fitzgerald, 2004; Kondratova, Goldfarb, & Aykin,
2007; Smith et al., 2004). Otrs modelis ietver vairakus pakartotos kultiiru modelus
jeb kultiru dimensiju modelus, kurus dazadi autori ir atvasinajusi no kultliru meta
modeliem (Ford & Kotze, 2005). Ar kultliru modeliem un modelos ietvertajam
dimensijam, autori censas meérit un salidzinat dazadas kultliras, lai iegltu to
ieksgjas kultiiras raksturiezimes.

1.1. Kult aru markieri starpkultur alu TIS projekt eSanai

Dazados petjjumos pastav dazadi uzskati par kultiiru markieriem, kas janem
veéra projektgjot starpkulturalas TIS. Visbiezak ir sastopams Aykin un Milewski
(Aykin & Milewski, 2005) sadaljjums, kas figuré vairums pétijuma ietvaros
analizétajos darbos, tapéc §im pétijumam tika izvélets lietot $o sadalfjumu. Sis
sadalfjums ietver tadus markierus ka grafika un ikonas, valoda un tulkoSana,
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objektu formats, krasa un izkartojums. TIS lokalizacija ir pazistams Gribbons

(Gribbons, 1997) pétijums par kultliru markieriem, kura autors min, ka, lai veiktu

lokalizaciju, ir javeic divu Itmenu procesi:

e  virspuséja limena starpkulturalu TIS markieru lokalizacija. ST procesa ietvaros
ir nepiecieSams modificet atribiitus starpkulturalu TIS artefaktiem, taja skaita
tulko$anu, datumu formatéSanu, mérvienibas un citus, lai apmierinatu mérka
kultiiras lietotajus;

e  kultiiras limena starpkulturalu TIS markieru lokalizacija. ST procesa ietvaros ir
nepieciesams modific€t vizualas reprezentacijas, taja skaita att€lus, ikonas,
krasas, lapu struktiiru un izkartojumu.

Analizgjot izvirzitos markierus, péc Gribbons sadaljjuma, par virspusgja
limena markieriem var nosaukt valodu un formatu, bet par kultiiras limena
markieriem: grafiku, krasas un izkartojumu.

Valodas markieru grupa ietilpst tadi markieri ka raksti, tulkoSana, teksta
orientacija, teksta virknu kartoSana, teksta fonti, teksta aplausSana, teksta
izlidzinasana, tekstu kod&jums un valodu parslégsana.

Formata markieru grupa ietilpst tadi markieri ka datumu un laika formats,
kalendara formats, skaitlisko vértibu formats, cilvéku vardu un adreSu formats,
telefona numuru formats, valiitas formats, naudas vienibu formats, izméru un
mérvienibu formats.

Ar grafikas markieriem IS projektésana parasti raksturo ikonas, emblémas,
foto un citus grafiskos elementus (Horton, 2005).

Krasam un krasu kombinacijam ir dazadas nozimes dazadas kultiiras, un
krasa ir fizikali novértgjama Ipasiba, kas ciesi saistita ar cilvéku emocionaliem
modeliem (Rau et al.,, 2011). Ir pieradits, ka krasu izv€le var ietekmét
starpkulturalu TIS lietojamibu (Callahan, 2006b; Cyr, Head, & Larios, 2010).
Krasu asociacijas cilveéki iemacas, un tas ir cieSi saistitas ar nacionalo kultdiru.
Vienas un tas pasas krasas nozime dazadas kultiiras var biit atSkiriga (Clarke,
2005). Zila krasa ir atzita par universalako starpkulturalu krasu (Chattopadhyay,
Darke, & Gorn, 2002; Cyr et al., 2010).

Savukart, izkartojums ir ekrana struktiira, kas vada informacijas aplikoSanu
un atspogujo uzdevumu plismu. Ar terminu izkartojums IS projekt€Sana saprot
elementu grupésanas kategorijas, izvélnes novietojumu, mekléSanas funkcijas un
satura orientaciju (Hsieh, 2008). Informacijas izkartojums starpkulturalu TIS lapas
ietekmé to, cik efektivi lietotaji var€s apliikot, meklet un atrast vélamo informaciju
(Rauetal., 2011).

1.2.  Kultaru dimensiju moddu dimensijas starpkulturalu TIS
projekt éSanai
Kulttru dimensijas p&c savas biitibas pasas ir kultliru modeli, kas veidoti no
statistiskas analizes liela apméra aptaujam dazadas valstts (Kamppuri, 2011).

Kultiiru dimensiju avots galvenokart ir antropologijas teorijas un modeli (Regan,
2005). Pieméram, pazistama ir viena no Hall (Hall, 1959, 1976, 2000) nodefinétam

12



dimensijam kultliru salidzinasanai "konteksta dimensija". Ir secinats, ka konteksta
kultiru dimensija var ietekm&t TIS attieciba uz grafikas lietoSanu, navigacijas
veidoSanu, teksta noform&umu, mijiedarbibas atbalsta elementu veidoSanu,
estetisko noformejumu un informacijas kartosanu.

IKT nozar€ ir bijusi vairaki méginajumi izveidot formatu, kas Jautu analiz&t
un tulkot kulttiru raksturiezimes IS projekt€sanai. Ideju par kultiru dimensiju tieSu
sasaisti ar IS projektéSanu pirmo reizi publicéja Marcus un Gould (Marcus &
Gould, 2000). P&d&jo 60 gadu laika ir identificétas vairak neka 25 dazadas kultiiru
raksturo$anas un analizes dimensijas (Alostath, Almoumen, & Alostath, 2009;
Schadewitz, 2009), tom&r IS projekteSanas nozaré Hall un Hofstedeizvirzitas
dimensijas ir visvairak pétitas (Callahan, 2006a; Choi et al., 2005; Duygu Bedir
Eristi, 2009; Ford & Gelderblom, 2003; Gevorgyan & Manucharova, 2009; Gould
& Zakaria, 2000; Jablin & Putnam, 2001; Kale, 2006; Knight, Gunawardena, &
Aydin, 2009; Leidner & Kayworth, 2008; Pavlou & Chai, 2002; Reece, Nesbitt,
Gillard, & Donovan, 2010; Robbins & Stylianou, 2003; Simon, 1999; Singh &
Baack, 2004; Sondergaard, 1994; Wurtz, 2005; Xinyuan, 2005; Ying & Lee, 2008).
Peédgjo gadu starpkulturalu TIS projektéSanas p&tijumos tiek aktualiz&ta v€l viena
zinatnieka pétijumu rezultatu lietoSana. Tie ir Nishbett pétijumi (Matsuda &
Nishbett, 2001; Nishbett, 2003; Nishbett & Miyamoto, 2005) par izzinas stiliem
dazadas kultiras. Vairaki autori ir pieradijusi, ka Nishbettnodefinéta dimensija ir
aktuala dimensija, kuru vajadzetu nemt vera starpkulturalu TIS projektesana
(Vatrapu & Suthers, 2007; Ying & Lee, 2008).

No kultiru modeliem, Hofstede modelis ar taja min&tajam piecam
dimensijam ir visplasak lietotais starpkulturalu TIS analizei, prasibu iegiiSanai un
lietojamibas novertesanai, ka ar1 ir visvairak cit€tais modelis (Kamppuri, 2011).
Hofstedepiecas dimensijas ir (Hofstede et al., 2010):

e jetekmes distance;
kolektivisms pret individualismu;
sieviskiba pret viriskibu;
izvairi$anas no nenoteiktibas;
ilgtermina orientacija per Tstermina orientaciju.
Hofstedeari veica dimensiju aprékinus, iegiistot skaitliskos novértéjumus
katrai no dimensijam, kas atvieglo $T autora dimensiju lietoSanu dazadas nozares.

Savukart Hall piedavaja (Hall, 1959, 1976, 2000) kultGras savstarpg&ji
salidzinat, balstoties uz komunikaciju stiliem. Hall nodefin&tas dimensijas ir: laiks,
telpa, konteksts un zinojuma atrums. No Hall izvirzitajam dimensijam, konteksta
un laika dimensija tiek visbiezak tulkota un lietota starpkulturalu TIS projekteSanai
(Isa, Nor Laila, & Shafie, 2007; Marcus & Rau, 2009; Wurtz, 2005).

Ying un Lee sava pétijjuma (Ying & Lee, 2008) pierada to, ka cilvéki no
dazadam kultiiram apliiko TIS saturu dazados veidos un, ka §1 dazadiba ir cieSi
saistita ar konkréto kultiiru izzinas stiliem. Sie autori, balstoties uz datiem par to,
ka cilveki no dazadam kultiram apliko globalaja timekli publiskotu informaciju,
iedala kultiras divas grupas: analitiski domajosas un holistiski domajosas. Sis
iedalijums jau ir vairakus gadus pazistams psihologijas zinatng, tomér to plasi
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savos starpkulturalajos pétijumos saka lietot tie$i Nishbett(Matsuda & Nishbett,
2001; Nishbett, 2003; Nishbett & Miyamoto, 2005).

So autoru dimensijas sp&j ietekmét dazados veidos IS projektésanu.
Ietekmes distances dimensija ietekme TIS attieciba uz satura organiz€Sanu, cilveku
sabiedriba iegiito statusu atbilstoSu lietoSanu tekstos, dazadas oficialas simbolikas
lietoSanu, kvalitates zimju lietoSanu, izkartojumu un formalas valodas lietoSanu.
Kolektivisma un individualisma dimensija ietekm& TIS attieciba uz piedavato
izvélu daudzumu, grafiskas informacijas lietoSanu, pielagoSanas iespgjam,
informacijas piesatindjumu, satura organizaciju un navigacijas veidoSanu.
Sieviskibas un viriskibas dimensija ietekm& TIS attieciba uz satura formulgjumu,
estétisko noform&jumu, grafikas lietoSanu, piedavato izvelu daudzumu, un
uzdevumu izpildes organizaciju. Nenoteiktibas izvairiSanas dimensija ietekme TIS
attieciba uz komunikacijas dro§ibas un uzticibas formul&jumu un atspogulosanu,
informacijas piesatinajumu, navigacijas noform&jumu, paliginformacijas lietoSanu
un grafikas lietoSanu. Ilgtermina un stermina orientacijas dimensija ietekmeé TIS
attieciba uz metaforu lietoSanu, satura formul&jumu, navigacijas veidoSanu un
grafikas lietoSanu. Augsta un zema konteksta kultiru dimensija ietekme TIS
attieciba uz grafikas lietoSanu, navigacijas veidoSanu, teksta noformé&jumu,
mijiedarbibas atbalsta elementu veidosanu, estétisko noform&jumu un informacijas
kartosanu. Polihroniska un monohroniska laika dimensija ietekmé TIS attieciba uz
atrdarbibu, informacijas strukturéSanu un grafikas lietosanu. Izzinas stilu dimensija
ietekmé TIS attieciba uz informacijas izkartoSanu, arhitektiru un navigacijas
veidoSanu.

1.3. EsoSie starpkulturalu TIS projekt éSanas mod# un to nepilnibas
Viens no pirmajiem méginajumiem izstradat starpkulturalu TIS
projektésanas modeli var tikt attiecinams uz Zahedi ar lidzautoriem pétjjumu
(Zahedi, Van Pelt, & Song, 2001), kura autori piedava konceptualu modeli
starpkulturalu TIS projektéSanai, kura pamata nem Hofstede kultiru modeli.
Zahediar lidzautoriem sava modeli piedava atseviSkas Hall un Hofstedekultiru
dimensijas saistit ar socialas uzbiives teoriju, nemot veéra tadus cilvéku individualos
faktorus ka dzimumu, vecumu, zinasanas par informacijas tehnologijam un citas.

Nakamo pétfjumu, kurd tiek prezentéts starpkulturalu TIS projekt€Sanas
modelis ir veikugi Smithar lidzautoriem (Smith et al., 2004). Sie autori sava darba
piedava modeli starpkulturalu TIS projektesanai apvienojuma ar metodi, kuru déve
par "kulttras pirkstu nospiedumu", kas p&c bitibas ir kultiru markieru kopa, kas
atlasTta konkrétai nacionalai kultiirai. Smith ar lidzautoriem modelis ari piedava
lietot kultiiru dimensiju modelus projektésanas realizacijai.

Jagnear lidzautoriem (Jagne, Smith, Duncker, & Curzon, 2004) ar piedava
starpkulturalu TIS projekteéSanas modeli, kuru vairak attiecina e-komercijas TIS
projekt€Sanai.

Hsieh ar lidzautoriem (Hsieh, Holland, & Young, 2009) publicétais
starpkulturalu  TIS projektéSanas modelis ir viens jaunakajiem literatlira
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sastopamajiem modeliem, kura izstrad€ par pamatu tiek nemti iepriek§€jo autoru
modeli.
Esoso starpkulturalu TIS projektésanas modelu galvenas nepilnibas ir:
e tie nav parbauditi ar realiem lietojamibas novert§jumiem (Jagne et al.,
2004; Smith et al., 2004; Zahedi et al., 2001);
e tie piedava tipiski viena autora kultiiru dimensiju lietoSanu (Smith et al.,
2004);
e tie nenem vera to, ka kultiru dimensijas var ietekm&t arl novertéSanas
kriteriju un metozu izveli (Hsieh et al., 2009; Jagne et al., 2004; Smith et
al., 2004; Zahedi et al., 2001).

2. PROJEKTESANAS MODELIS UN MODELA
REALIZ ACIJAS METODES

Balstoties uz esoSo modelu uzbiives lidzibam un arT nepilnibam, var
izstradat uzlabotu starpkulturalu TIS projekteéSanas modeli, kas risinatu
iepriek$gjos modelos minétas nepilnibas. Izstradatais modelis (sk. 2.1. att.) ir
aditivs modelis un ta pamatuzbtve galvenokart balstas uz Hsieh ar lidzautoriem
(Hsieh et al., 2009) un Smithar lidzautoriem (Smith et al., 2004) izstradatajiem
modeliem.

2. Kulturas TIS markieru vértibu
identificeSana
1. Kultiiras preferencu identifikacija Kultiiras markieru:
« valoda,
1. Mérka kultaras TIS atlase un audits « formats,
2. Kultiiras dimensiju analize « grafika,
w | 2.1. Hofsteda kultiiru dimensijas w | * krasa,
#1 2.2. Halla kultiru dimensijas « izkartojums
2.3. Nisbeta kultiru dimensija vertibu identifikacija no:
3. Etnografiskie pétijumi « kultiiras dimensiju analizes
« mérka kulttras TIS audita rezultatiem

« etnografiskajiem pétijumiem

6. Starpkulturalas

lietojamibas novertesana kriteriju izvele

v
!_" 3. Novertesanas metozu un
a

*

. Apgiistamiba f ; Noyértﬁanas.kritériju un metozu
. Efektivitate j"‘\ izvele balstoties uz kultiiras

. K]idainiba bk 3 dimensiju analizi

. Apmierinatiba

1
2
3
4
5. Saprotamiba
6.
7
8
9
1

. Pievilciba y } 4. Kultiiras modela define$ana TIS
K D-r0§.Tba v projektésanai
: g;?::::%a 5. Sistémas prototipa izstrade 1. Kultiiras markieru vertibu lidzibu un atskiribu
0. Emocionalitate o identificESana
1. Lapu struktiira 2. Kultiiras markieru vértibu lidzibu un at3kiribu
2. Valoda novertgjums ar mérka kultiiras ekspertiem
{ 3. Grafika ]
4. Krasas -
5. Navigacija
6. Izkartojums
7. Teksts

2.1. att. Izstradatais starpkultur alu TIS projekt @éSanas modelis
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P&c eso$o modelu analizes var secinat, ka lielaka dala ieprieks€jo modelu ir
pec rakstura aditivi, jeb uzlabo katra ieprieks€ja modela trikumus, galvenokart
pievienojot jaunus posmus un metodes modela realiz€Sanai. Modela galvenie
jaunieviesumi ir treSais posma ievieSana, preferencu identifikacijai piedavata tris
autoru dimensiju sint€ze. Pievienoti arT lietojamibas kriteriji, kurus ir nepiecieSams
novertét starpkulturalajam TIS, izvirzot emocionalitates krit€riju ka primaro.
Modelis ir sadalits 6 posmos:

1. kultiiras preferencu identifikacija;
kultoras TIS markieru vértibu identificéSana;
novertésanas metozu un kritériju izvéle;
kulttiras modela definé$ana TIS projektesanai;
sist€mas prototipa izstrade;
starpkulturalas lietojamibas noveértésana.

Sk wn

2.1. Kultaras preferentu identifik acija

1. posma realizacijai ir izvirzitas tris metodes: mérka kulttiras TIS atlase un
audits, kultiiras dimensiju analize un etnografiskie p&tfjumi.

Atlasa riku automatizétai
ekrana kopiju veidoSanai
Gestata ekrana kopiju veidoSanas nosachumu9

1zstrada pakesdatni ekrana kopiju
veidosanas automatizacijai

szélas vai izstrada attélu analizes l'TkLD v

v/ Atlasa merka kultdiras TIS CSS kOdlD

Ceic sagatavoto ekrana kopiju analT@
ar izvéleto vai izstradato riku Analizs CSS kodu ldentmce|(5

Q/ koda blrkas un to vértibas

Izgist krasu kodus un krasu piesatinajuma
datus katras TIS ekrana kopijai —
\L ngust un saglaba blrku vértibas datu glabatuv@

<Saglab5 iegltos datus datu glabétuv@ @eic izgtto veértibu filtréSanu un kz‘uto§amD

\

Geic atlasito vertibu anaszD

.

2.2. att. Metodes automati#ta TIS audita veikSanai

Veic iegiito datu analizi
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TIS atlasei un auditam papildus citam metodém, tiek piedavata metode
parlikprogramma att€lotas TIS lapas automatiskai skenéSanai un CSS koda
skenesanai (sk. 2.2. att.).

TIS audita veikSanas automatizacijai, lai izgiitu datus no mérka kultiiras TIS
par tajas lietotajiem teksta fontiem, teksta kod&jumu un izkartojumu, PHP valoda
tika programméts tieSsaistes riks CUMPIT v0.1 bet lai izgiitu datus par lietotajam
krasam, riks COLPIT v0.1 COLPIT vO0.1lauj izgit informaciju noraditajas TIS,
analizgjot TIS CSSkodu, ka arT parlikprogramma redzamo attelu. Att€lus, kas
ieghti ekrana kopiju veida analizei tika izstradata atseviska COLPIT vO.1rika
iesp€ja, kuras realizé$ana notiek izveidoto ekrana kopiju att€lu analize, ar mérki
noteikt ekrana kopijas lietotas krasas un to piesatinajumu (sk. 2.3. att.).

> Hatena s

FOY eI TP b 1= B3 TE T2 FeaLLS | v Color | Color Code | Percentage
2 i i 0.730464135021
OO0 0.0605907172096
" 81318 0.0582278481013
= d0dofn 0.0216033753274
c8c8f0 0.0215189873418

e0elf8 0.0172131898734
d8dsf 0.0168776371308
c0c0f) 0.0135864978903
bEb8e8 0.0115611814346
bbled 0.00827004219400
afaled 0.0061603 74

m BTETYIR-7

e§e8fS 0.00390717299378
O Sona alaled | 0.00497800203350
; Koot _ S 0.0042194092827
%/ Grupsru j 08080 | 0.00286019831224

Pl . Preoricu=s: L [o000e0  [oo00177215180873
4 m — 286840 | 0.00084388183654
ALy FESE 0.0008438818365+4
& B paraso 8888¢0 | 0.000675105485232
- eSeSE 0.000675105485232

= 3%’1 137585
d 53 0.000590717299578

e PR
. ) {’u BTHIAD T 0.000590717209578
» o e > 9 0 50632011392
i m e 95b098 0.000506329113924
7§78dS | 0.000506320113024
TRAREN A ANNENAII01138%1

2.3. att. COLPIT v0.1 rika noteiktie krasu kodi un piegitinajums ekrana
kopijai

Lai identificetu kultiiras dimensiju vertibas, ir nepiecieSamas analizet
literatiru un iegit kultlras dimensiju raksturojumu par konkréto mérka kulttiru.
Lai noteiktu vai konkrétai kultirai ir augsts vai zems konkrétas Hofstede
dimensijas vertgjums, tiek aprékinata pasaules videja katras dimensijas vertiba. Ja
dimensijas skaitliskais vertgjums ir augstaks vai vienads ar pasaules dimensijas
vertibu, tad kultiiras konkrétas dimensijas vert§jums ir "augsts", pretgja gadijuma
dimensijas novertgjums ir uzskatams ka "zems".

legtistot kultiras dimensiju vertgjumus, tiek sastadits apvienotais kultiiru
dimensiju vert€jums. Balstoties uz kultiiras dimensiju vert§jumiem tiek atlasitas
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starpkulturalu TIS projekteSanas vadlinijas, ka arT TIS markieru veértibas no
esoSajiem teor€tiskajiem un praktiskajiem pétijumiem.

2.2.  NoverteSanas metozu un kri€riju izve le

Lai gan kulttru dimensiju korelacija ar lietojamibas noverté$anas metozu
izveli ir pieradita vairakos pé€tfjumos, tomér kultiiras dimensiju korelacija ar
lictojamibas kritériju izvéli vél nav padzilinati pétita un paslaik ir sarezgiti radit
metodi, kas Jautu noteikt lietojamibas krit€riju izve€li balstoties uz kultiiru
dimensiju vert§jumiem. P&c veikta teorétiska apskata var secinat, ka no
analiz€tajam kultiru dimensijam vislielaka ietekme uz lietojamibas krit€riju un
metozu izvéli ir Nishbettizzinas stilu dimensijai (Clemmensen, Hertzum, Hornbaek,
Shi, & Yammiyavar, 2009; Gould, 2009; Shi, 2008), Hall laika dimensijai
(Callahan, 2006a), Hofstedeietekmes distances (Chavan, 2008; Winschiers, 2009;
Yeo, 1998) un kolektivisms pret individualismu dimensijam.

Apkopojot izveEleto cetru dimensiju vadlinijas ir nepiecieSams sastadit
lietojamibas noveérteésanas metozu un krit€riju vadliniju un rekomendaciju
apkopojumu.

Balstoties uz So apkopojumu, ir nepiecieSams pienemt I€mumu par
lietojamibas noveért€Sanas kriterijiem, metodém un So metoZu organizé€Sanu
konkretas kultiiras lietotajiem.

2.3. Kultaras modda defineSana TIS projekteSanai

4. posma tiek izpilditas divas metodes. Metode kultiiras markieru vértibu
lidzibu un atskiribu identificeSanai un metode iegiitu kultiras markieru
novertdjumam mérka kultira. Sekmigas metozu izpildes gadijjuma tiek izveidots
kultiiras modelis TIS projekt€Sanai jeb markieru vertibu kopums, kuru janem véra
projektgjot TIS ar uzlabotiem lietojamibas raditajiem izveletajai mérka kulttrai.
Iegiitu kultiiras markieru novertgjumam méerka kulttira tiek lietota ekspertu aptauja.

2.4.  Sisttmas prototipa izstrade

5. posma realizacijas ietvaros ir nepiecieSams iegiit pilnigu mérka kulttiras
TIS markieru kopu, kas radusies sekmigi izpildot modela ieprieks€jas metodes. Pec
tam ir nepiecieSams translét iegiitas vadliijas un TIS markierus TIS prototipu
projektesanai.

Vadoties péc izstradata modela, ir nepiecieSams translét TIS markieru
vertibas un vadlinijas uz tadiem TIS elementiem ka lapu struktiira, valoda, grafika,
krasas, navigacija, izkartojums un teksts. TransléSanas posms ir tiesa veida atkarigs
no projektétaja pieredzes, konkrétas TIS specifikas un tehnologiskam iesp&jam.

2.5.  Starpkultur alas lietojamibas novét éSana
6. modela posma realizacijai tiek piedavati 10 lietojamibas kriteriji:
apgilistamiba, efektivitate, klidainiba, apmierinatiba, saprotamiba, pievilciba,
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drosiba, pieejamiba, parnesamiba, emocionalitate, kuru novertésana sniegtu pilnigu
skatfjumu par sistémas lietojamibas raditajiem. Katram no Siem krit€rijiem varétu
bt atSkiriga prioritate dazadas kultoiras, tomér vairums autoru piekrit, ka
emocionalitate ir viens no svarigakajiem kriterijiem. Ta ka starpkulturalas
lietojamibas novert€Sana tieSi lokaliz€tam sistemam ir aktuala emocionalitates
kritérija novértéSana, tad $§1 pétfjuma ietvaros tika nolemts pielagot KANSEI
metodes lietojamibas noverteésanai.

3. PROJEKTESANAS MODELA APROBACIJA

Pétijuma ietvaros izstradata modela un modela realizacijas metozu
aprobacijai tika izveleta Japanas kultiira.

Manuala audita izpilde tika veikta piesaistot divus cilvékus informacijas
kodgsanai, no kuriem viens ir no Japanas un otrs no Latvijas. Tika sekmigi manuali
analizétas 100 lictotakas TIS mérka kultira un noteiktas 20 markieru vértibas
Japanas kultlirai. Automatiska audita rezultata iegits, ka Japanas TIS visvairak
lieto UTF-8 lapu kod&jumu, MS PGothicteksta fontu un elastigo izkartojumu, ka
primaras krasu preferences ir zilai, pelekai un zalai krasai.

Balstoties uz literatiiras analizi ir ieghti Hofstede Hall un Nishbett
dimensiju vertejumi Japanas kultiirai. Veikts etnografiskais pétijums, pamatojoties
uz starpkulturalu TIS projektesanas literatiiru.

Balstoties uz veikta TIS audita rezultatiem, etnografiska petijuma un kultiiru
dimensiju vert€§jumiem tiek identific€tas TIS markieru vertibas Japanai.

Veikta kritériju un metozu izvéle Japanas lietotaju novért€sanai, kuras
rezultata sastadits vadliniju kopums lietojamibas novert€Sanas metozu izvélei un
novertésanas veikSanai. Veikti sekojosi secinajumi:

e viens no svarigakajiem novért€Sanas krit€rijiem Japanas lietotajiem ir
emocionalitate;

e ir nepiecieSams izvairities no lietojamibas novertésanas metodes "skala
domasana" lietosanas;

e iesp&jurobezas ir jaizvairas no anketeSanas lietoSanas;

e novertgjot efektivitates krit€rija merisanas ietvaros uzdevumu izpildes
laikus, janem vera, ka tie bils atSkirigi starp Japanu (polihronisko kultiiru)
un monohroniskam kultGram,;

e ta ka Japanas kultira ir augstas ietekmes distances kultlira, tad ir
japiever§s uzmaniba, lai lietotaju novertéSanas procesd novertetajs un
novertgjamie biitu lidziga vecuma, sociala statusa un no vienas kulttiras.

Identificétas TIS markieru vertibu lidzibas un atSkiribas Japanas kultiirai,
kuru rezultata tika piepemts 1€mums par 63 vertibu parbaudi ar ekspertiem no
Japanas. 5 markieru vertibas tika identificEtas bez ekspertu intervijas: raksti,
skaitlisko vértibu formats, cilvéku vardu un adresu formats, naudas vienibu formats,
izm@ru un mérvienibu formats.

19



Lai novertétu kultiiras markieru iegiito veértibu lidzibas un atskiribas, tika
nolemts veikt intervijas ar 3 TIS izstrades ekspertiem no Hewlett-Packard Japan
un NTT kompanijam. TrTs ekspertu piesaiste noverteSanai ir balstita uz esosajiem
starpkulturalu IS projektéSanas pétjjumiem (Mayhew & Bias, 2005). Ar katru no
Siem ekspertiem tika organizéta tikSanas Tokija, Japana 2011. gada decembri ar
diviem ekspertiem no Hewlett-Packard Japann 2012. gada janvari ar ekspertu no
NTT. Abas §is kompanijas nodarbojas ar programmatiiras izstradi, taja skaita TIS
izstradi. Apkopoti intervijas jautdjumi un ekspertu sniegtas atbildes ar
komentariem. Lielako dalu apgalvojumus eksperti apstiprinaja pozitivi un no 63
jautajumiem - apgalvojumiem, eksperti uz 7 atbild€ja negativi. Balstoties uz Siem
rezultatiem, sastadits vadliniju un markieru veértibu kopums, kuru var lietot TIS
projektesanai lietotajiem no Japanas.

ST pétijuma ietvaros modela 5. posma realizacijai tika nolemts izstradat
divus lokalizétus prototipus. Viens no tiem ir lokalizéta TIS prototipa izstrade
Japanai no eksistgjosas un funkciongjosas TIS Latvija. Sim nolikam kalpo
Alternativo degvielu zinatniskas laboratorijas (ADZL) TIS. Pétfjuma ietvaros tika
izvirzita hipotéze, ka realiz€jot modela pirmos posmus §1 prototipa izstradei, tiks
uzlaboti ta lietojamibas raditaji.

Pétljuma ietvaros tika izvirzita veél viena hipotéze, ka lietojot modela
realizacija gutas zinasanas, var uzlabot arT jau kultira funkciongjosas TIS
lietojamibas raditajus.
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3.1. att. Eso&is Madam Mellow TIS galveras lapas ekfina kopija
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Tapec tika izvelets izstradat veél vienu prototipu, attiecigi uzlabota TIS
prototipa izstrade Japanai no jau eksistgjosas un funkciongjosas TIS Japana. Sim
nolikam kalpo saldumu razotaju uznpémuma Madam MellowTIS (sk. 3.1. att.).

Veicot ADZL TIS modifikaciju noveértésanu tika secinats, ka ir nepiecieSams
realiz€t 20 dazadas modifikacijas visiem septiniem modela 5. posma minétajiem
TIS elementiem. Veicot Madam Mellow TIS modifikaciju noveértésanu tika
secinats, ka ir nepiecieSams realiz€t 24 dazadas modifikacijas seSiem modela
5. posma minétajiem TIS elementiem.

Izvirzito hipotézu eksperimentalai parbaudei, projektetiem prototipiem tika
novertets lietojamibas emocionalitates kriterijs ar KANSEImetodém.

Novertésana piedalijas 10 lietotaji no Japanas, 4 eksperti no IS izstrades
nozares Japana. Visi eksperimenta dalibnieki ir ar vismaz 5 gadu pieredzi datoru
lictosana un globala timekla parlikosana. Novertésanai tika lietota Likerta skala,
kur katram KANSEIvardam bija iesp&jams izvéleties 5 vertibas.
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3.2. att. Lokalizeétas Madam Mellow TIS galveras lapas ek&na kopija

Salidzinot gan ADZL, gan Madam MellowT1IS esos$o un lokalizéto (sk. 3.2.
att.) versiju emocionalitates krit€rija novert€Sanas rezultatus var secinat, ka
lokaliz&tas versijas glst augstaku atbilstibu izvirzitajiem KANSEI vardiem,
attiecigi augstakus emocionalitates raditajus.
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P&ttjuma nosléguma ir izstradats tiessaistes starpkulturalu TIS projektesanas

konsultativa rika prototips ar nosaukumu CAT, kas lauj uzglabat modela izpildes
rezultata gitas zinasanas un pievienot jaunas.

Izstradatais tieSsaistes r1ks turpmak var kalpot par atbalsta riku

starpkulturalu TIS izstrade un prototipesana.
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SECINAJUMI

Darba izvirzita hipotéze, ka izstradatais modelis starpkulturalu timekla
informacijas sistému projektesanai, ka arm modela realizacijai piedavatas
metodes uzlabo starpkulturalas ttimekla informacijas sist€mas lietojamibu,
ir apstiprinajusies. Ta tika pieradita ar rezultatiem, kas iegiti lietojamibas
emocionalitates krit€rija novertésana, lietojot KANSEI metodes un
petijuma ietvaros izstradato ADZL TIS prototipu. Apstiprindjas art
pakartoti izvirzita hipot€ze, ka izstradatais modelis palidz uzlabot ari
mérka kultiira jau funkciongjosas TIS emocionalitates kritérija raditajus.
ST hipotéze tika pieradita ar izstradata Madam MellowTIS prototipa
emocionalitates krit€rija noverte§jumiem merka kultira.

Starpkulturalu timekla informacijas sisttmu projekt€Sanu galvenokart
raksturo projekt€Sanas ietvars un strat€gija. Tipiskais starpkulturalu TIS
projektesanas ietvars ir gadijumi, kad projektétajs no argjas kultiiras
projekte sistemu kadai noteiktai lokalai kultiirai ar metodeém, kuras raditas
treSaja kultira. Lokalizacijas stratégijas lietosana sp&j uzlabot projektéto
starpkulturalu TIS lietojamibas raditajus.

Kultiiru dimensiju ietekmes analize ir svarigs solis starpkulturalu TIS
projekt€Sanas realizéSana. No esoSo autoru public€tajam kultiiru analizes
dimensijam, projektgjot starpkulturalas TIS, ir nepiecieSams nemt vera
Hofstede Hall un Nishbettkultiiru dimensijas. Kaut gan TIS projektésana
visvairak pétitas un lietotas kultiru dimensijas ir Hofstedeun Hall, tom&r
ir pieradits, ka Nishbettizzinas stilu dimensija ir aktuala, jo ietekmé& TIS
satura izkartojumu. P&tfjuma ietvaros tika secinats, ka kultiru dimensijas
analize atvieglo projektetajiem realiz€t mérka kultiras preferencu
iegiSanas procesu un veikt mérka kultiiras lietotaju novertésanas metozu
izveli.

P&tijuma ietvaros izstradatais projekt€Sanas vadliniju apkopojums var tikt
sekmigi lietots starpkulturalu TIS projekteéSana. Meérka kultiirai atbilstoSo
vadliniju kopu var atlastt, zinot kultiru dimensiju vertgjumus.

P&tijuma ietvaros izstradatais starpkulturalu TIS projekteSanas modelis
piedava risinat eso$o projektéSanas modelu trikumus sintezgjot vairaku
autoru kultiru dimensijas lietotaju preferencu identifikacijas soli,
piesaistot ekspertus no mérka kultliras modela realiz€Sanas gaita, ievieSot



metodi lietojamibas krit€riju un metozu atbilstoSai izvélei, ka arT veicot
realu lietojamibas novertegjumu modela gaita projektetajiem TIS
prototipiem.

Izstradatie mérka kultiiras TIS audita automatizéS$anas riki CUMPIT v0.1
un COLPIT v0.1lauj sekmigi automatizét teksta kod&Sanas, teksta fontu,
izkartojuma un krasu TIS kultiiras markieru vertibu identific€Sanu. Krasu
preferencu iegtiSanas metode, kas lauj analiz&t ttimekla parlikprogrammas
redzamos TIS att€lojumus, dod precizakus rezultatus, neka CSSkodu
skenéSanas metode. Salidzindjuma ar manuala audita rezultatiem var
secinat, ka izstradato automatizacijas riku precizitate ir augsta.

Par izstradata modela un metozu aprobacijas kultiiru izveloties Japanu,
var secinat, ka ar izstradato risindjumu palidzibu izdevas lokalizet divas
TIS. ProjekteSanas gaita, lietojot modela realizacijas metodes, izdevas
identific€t nepiecieSamibu peéc 44 dazadam modifikacijam esosajas TIS.

Péc iegitajiem rezultatiem, lictojot piedavato KANSEI metodi
lietojamibas emocionalitates krit€rija novertéSanai, var secinat, ka kulttru
dimensiju analize projekt€Sanas sakuma stadija sp&j identificet svarigas ar
grafikas, krasu un izkartojumu saistitas markieru vértibas.

P&étljuma ietvaros izstradatais starpkulturalu TIS projektésanas
konsultativa tieSsaistes rika prototips CAT lauj uzglabat un izgit modela
izpildes rezultata giitds zinasanas un pievienot jaunas. Izstradatais riks
turpmak var kalpot par atbalsta riku starpkulturalu TIS izstrade un
prototip&sana.

PriekSlikumi un turpm akie petjumi

1.

Turpmakajos petijumos var integrét kultiras datus ar citiem lietojamibu
ietekmgjoSiem faktoriem, taja skaita nemot veéra dzimumu, vecumu,
tehnologisko attistibu un TIS Zzanru.

Lai gan [idz Sim kultiiras faktora nemsana véra IS projektéSana ir reti
sastopama, turpmakos p&tjjumos un programmatiras izstradé var apkopot
dazadu nozaru pétljumus, taja skaita antropologijas, cilvéku un datoru
mijiedarbibas uz starpkulturalas lietojamibas, lai nakotné veidotu kop&ju
holistisku pieeju informacijas sisttmu projektésana un lietojamibas
novertésana.

P&tijuma piedavata starpkulturalu TIS projektesanas modela turpmakajai
preciz€sanai ir iesp&jams veikt arT citu lietojamibas krit€riju novertésanu
mérka kultira, ka arl, nepiecieSamibas gadijjuma, veikt papildus
etnografiskos petijumus.
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Turpmakajos pétijjumos biitu nepiecieSams analiz€t jaunu dimensiju
(Hofstede, 2010) iesp&jamo ietekmi uz TIS projekteSanas modela kultiiras
preferencu ieguvi un lietojamibas noveértesanu.

Nakotné var veikt papildus pétijumus pie modela posmu realiz€Sanas
automatizacijas risinagjumiem. Pieméram, CUMPIT un COLPIT mérka
kultiiras TIS automatizacijas riku pilnveidoSanu. Lai pilnveidotu Sos rikus
nakotng ir iesp&jams lietot HTML 5. versijas valodas konstrukciju analizi.
HTML 5. versija ir ieviestas zZimigas izmainas koda birku saraksta, kur
vairakas birkas lauj veidot dokumentu sadalas ar nozimi, pieméram,
mark@t navigacijas izvelni. Pastav iesp&ja, ka aizvien vairak TIS nakotne
tiks programmétas HTML 5. versijas valoda, kas lautu automatizgt,
pieméram, navigacijas izvélnes novietojuma noteikSanu vai ar1 citu TIS
markieru vertibu automatizeétu izguvi.
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INTRODUCTION

Themetopicality

Major parts of World Wide Web services are developed using "North
American model"”, assuming that "one size fits all" (Hsieh, 2008) and ignoring
certain human and technologies interaction paradigms (Reinecke & Gajos, 2011).
However, it is becoming more clear that World Wide Web is not a culturally
neutral environment (Barber & Badre, 1998). Only 8-10% of the world population
and 35% of website users use English as their primary communication language
(Aykin, 2005; Takasaki & Mori, 2007). Those who communicate Asian languages
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take major parts from all the World Wide Web users with 37%, followed by
Europeans (27%), North Americans (19%), Latin Americans (10%), Africans,
Middle East and Oceania/Australia users (Ahmed et al., 2008). Growth of Internet
users in a period between year 2000-2008 in African countries is 1030.2%, Middle
East 1176.8%, and Asian countries 363.4% (Ahmed et al., 2009). People from
various cultures not only speak different languages, but also think and act
differently. This statement is proven in researches from various scientific fields,
including information and communication technology (Rau et al., 2011; Reinecke
& Gajos, 2011).

Such interaction between human and technology is seen directly in World
Wide Web. Since introduction of this service, World Wide Web has become one of
the major human mutual communication tools.

Diversity of Web users causes multiple problems for international
companies, which want to provide their services using World Wide Web. Based on
Forester consulting company data from 2008, global business is losing
approximately 1.6 billion USD per year because of inability to adjust their products
and services to users in the world (Kondratova & Goldfarb, 2009). To solve such
problems, more and more famous ICT field is becoming human-computer
interaction and software engineering. The aim of both these fields is try to solve
problems related to agreement between technology innovations and human needs
(Kamppuri, 2011). As the result of rapid increase of World Wide Web users, one
of the human-computer interaction and software engineering tasks is an analysis of
impact of cultural differences on provision and usability of World Wide Web
services.

One of important tools for the World Wide Web service providers is web
information systems (WIS) that can function in the World Wide Web. It is proven
that WIS elements that comply with users from particular culture can not comply
with users from other cultures (Choi et al., 2005; Fang & Rau, 2003). Research
results from various sources show that cross-cultural WIS design and usability
fields keep taking a significant role in ICT field (Rau et al., 2008, 2011).

There are more demands increased for researching about cross-culturally
usable WIS design models, methods and technologies (Emiliani, 2009). In the
existing cross-cultural IS design, it is recommended to conduct mainly
ethnographical research in a target culture. However, such process usually requires
more costs and time, so usable cross-cultural IS design is often performed only in a
surface level or not performed at all (Reinecke, 2010).

The aim and the tasks of the PhD thesis

The aim of the thesis is to develop cross-cultural web information system design
model and the model execution methods for improving usability.

To reach the aim, the following tasks are solved:

1. Summarize cross-cultural web information system characteristics.
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Summarize, analyze and classify dimensions for analysis of culture similarities
and distinctions.

Analyze culture dimension impact on cross-cultural web information system
design and summarize design guidelines.

Summarize and analyze the existing cross-cultural web information system
design models and develop an improved model.

Develop and propose methods for identification of cultural preferences.
Develop and propose methods for evaluation of cross-cultural information
system usability.

Choose a target culture and approbate the developed model in the target
culture within process of cross-cultural web information design.

Evaluate the developed prototype usability with users from the target culture.
Develop a prototype of a design adviser tool that would allow storing
knowledge about cultures from execution of the developed model and
providing such knowledge to other designers.

Hypothesis of the PhD thesis

Developed model for cross-cultural web information systems design as well as
methods proposed for executing the model, increase cross-cultural web information
systems usability.

Research methods

Review, analysis and synthesis of literature, classification, expert interviews,
usability evaluation with KANSEI methods, software code analysis, statistical
analysis, prototyping.

Scientific novelty

The structured cross-cultural WIS design guidelines using the culture
dimension theory.

The improved cross-cultural WIS design model with the cultural dimension
theory and additional usability evaluation criteria.

The developed WIS content audit tools that allow automatically analyze
Cascade Style Sheets code and rendered WIS page in web browser software.
The developed method that allows selecting user evaluation methods based on
cultural dimension evaluation results.

The developed method for evaluation of affectability criteria in designed
cross-cultural WIS prototypes for target culture using KANSEI methodology.
The developed consulting tool prototype for designers of cross-cultural WIS.
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Theses

e Improvement of affectability criteria for cross-cultural WIS can be achieved
with application of culture dimensions, ethnographical research and audit of
existing WIS.

e Target culture user requirements towards WIS design can be identified with
application of developed summary of guidelines and values from culture
dimension evaluation.

e WIS content and code audit automation tools speed up identification process
of certain WIS marker values.

e Evaluation of affectability criteria can be successfully executed with
application of KANSEI methods.

Practical value

e The improved cross-cultural WIS design model can simplify designing process
of WIS prototypes for users from target culture with increased usability for
WIS designers from foreign cultures. The model ensures a design process
without long-term ethnographical research in the target culture.

e The developed automation tools for WIS audit can be used for identification
processes regarding selected WIS markers values. The identification is
conducted based on the analysis of WIS used most in the target culture.

e The developed consulting tool for cross-cultural WIS designing can be further
used for storage of design knowledge based on characteristics of national
cultures.

PhD thesis structure and volume

The PhD thesis is written in Latvian containing abstract, introduction, 3 chapters,
conclusions, bibliography, and 15 annexes, including 20 tables, 40 pictures, 186
pages in total. 248 literature sources were used.

1. CROSS-CULTURAL WIS AND EXISTING DESIGN
SOLUTIONS

From the analysis of human-computer interaction literature it is concluded
that literature devoted to cross-cultural WIS design can be divided in three
directions (Callahan, 2006a). The first direction is a design guideliness theoretical
and practical literature which gives designers information about hints and
knowledge that have to be taken into consideration when developing cross-cultural
WIS. The second is a theoretical literature about research on cultural differences
and cultural models that could be used for cross-cultural WIS design. The third is
an empirical research that gives information on specific cases when 2-4 culture
representatives are examined and interviewed about certain cross-cultural WIS
elements.
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Culture is multi-layered and can be described in a national, religious,
ethnical, linguistical, age, special needs, proffesion and even gender (Cyr, 2009)
level (Oetzel, 2002).

Most frequently, culture is described in a national level (Hofstede et al.,
2010; Kamppuri, 2011; Reinecke, 2012; Reinecke & Gajos, 2011). Callahan
concludes that people who represent one national culture most likely will have one
language with various dialects, one dominant religion, united views, acting and
thinking patterns (Callahan, 2006a).

Various arguments also exist relating to impacts of culture on human-
computer interaction. One of the first arguments is based on the culture
convergence theory. This theory claims that cultures have tendency to become
similar, especially because of technological development and global
industrialization (Ford et al., 2005). Following this tendency, computer users'
subculture is appearing, which is not sensitive to national cultures (Ford et al.,
2005; Stengers et al., 2004).

Opposite to the convergence theory, the divergence theory is introduced.
This theory claims that in spite of globalization processes, cultures remain different
and global economics or technologies cannot rewrite people's national culture
values (Ford et al., 2005). It is also stated that globalization processes even
strenghten national cultures and promote their protection (De Souza & Dejean,
1999). However, some authors conclude that culture convergence and divergence
theories have to be synthesized and the strong impact of the differences between
national cultures on human-computer interaction has to been taken into account
(Ford et al., 2005).

In the most cases, when referring to the cross-cultural WIS design, authors
refer to the setting that a foreign designer is designing a product for users from
particular local culture (Kamppuri, 2011).

{ Users

o ®
"L
Designers ~ Theories
and method

WQ
Designers

" L

Theories and Designers Theories and
methods methods

Fig. 1.1. Typical settings for WIS design
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This can be defined into three typical IS design settings, and two of these
settings relate to the cross-cultural IS design (see. Fig. 1.1.) (Kamppuri, 2011).

The setting A in the Figure 1.1. represents a situation when a designer who
is designing IS for users is from the same culture as one the users are belong to,
using theories and methods that are developed in this culture. In the setting B, a
designer who is developing IS for users is also from the same culture as the users’,
but using methods and theories that are created in other culture. In the setting C, a
designer who is designing IS for users is from other cultures using methods that are
developed in foreign culture which the designer is not belong to.

In the cross-cultural WIS design literature, three process or strategies are
often mentioned: globalization, internationalization and localization (Hsieh, 2008;
Smith et al., 2004). Most cited are the localization and the internationalization
(Callahan, 2006a; Gould & Zakaria, 2000; Salgado et al., 2011).

The internationalization is a process which is used to create products or
services that are not sensitive against language and cultural differences (Hopkins,
2011; Marcus & Baumgartner, 2004; Waldegg & Scrivener, 1996; Woods, 2005).
The IS internationalization is usually achieved with exclusion of various elements,
such as religious symbolics (Hsieh, 2008; Young, 2008). On the other hand, the
localization is a process which is used to adjust product or service to certain
language and culture (Cyr et al., 2005; Hopkins, 2011; Marcus & Baumgartner,
2004; Waldegg & Scrivener, 1996; Woods, 2005; Young, 2008). It can be
concluded that the localization strategy must be used in order to perform a
successful design of cross-cultural WIS for target culture.

Two models are widely applied for cross-cultural WIS design (Ying, 2007).
One is the culture marker model, and the other is the culture dimension model
(Ying, 2007). Cross-cultural WIS elements that require modifications are called the
cultural markers. This term was introduced by Barber and Badre (Barber & Badre,
1998). Since then, other authors have also widely applied this model and admited
that marker identification and modification is one of the most accessible solutions
for cross-cultural WIS design (Fitzgerald, 2004; Kondratova et al., 2007; Smith et
al., 2004).

The other includes multiple subordinate models or cultural dimension
models that have been derived from previously published cultural meta models
(Ford & Kotze, 2005). With the cultural models and dimensions included in these
models, authors try to analyse and compare various cultures in order to aquire
internal characterictics of target cultures.

1.1. Culture markers for cross-cultural WIS design

In various researches, multiple views exist about groups of culture markers
that have to be taken into consideration when designing cross-cultural WIS.

Most frequently cited is Aykin and Milewski (Aykin & Milewski, 2005)
classification. Their research include following marker groups: graphics and icons,
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language and translation, object format, and colour and layout. These markers were

used for execution of this research.

In the process of WIS localisation, the research about culture markers
conducted by Gribbons (Gribbons, 1997) is well-known. In this research, the
author mentions that in order to achieve localisation, there is a need to perform two
level processes:

e surface level cross-cultural WIS marker localisation. This process includes
modification of attributes for cross-cultural WIS artefacts, including
translation, date formatting, measurement units and others to satisfy target
culture users;

e culture level cross-cultural WIS marker localisation. This process includes
modification of visual markers, including images, icons, colours, page
structure and layout.

Based on Gribbons analysis, the surface level markers are considered
language and formats, but the culture level markers are graphics, colours and
layout.

The language marker group includes such markers as scipts, translation, text
orientation, text string order, text fonts, word wrap, text justification, text encoding
and mechanisms for swiching language in WIS.

The format marker group includes such markers as format of date and time,
calendar, number values, currency, and size and measurement.

In the IS design, the graphics markers are usually considered as icons, logos,
photos and other graphical elements (Horton, 2005).

Colours and colour combinations have various meanings in various cultures
and colour is the property that can be evaluated physically and is closely related to
human emotional models (Rau et al., 2011). It is proven that selection of colours
can impact cross-cultural WIS usability (Callahan, 2006b; Cyr et al., 2010).
Humans learn colour asociations and they are closely related to national culture.
Same colour means can be be different among cultures (Clarke, 2005). For
example, the colour of blue is declared as the most universal colour for product
design (Chattopadhyay et al., 2002; Cyr et al., 2010).

Layout is a screen structure, that leads information reading and represent
task flow. With the term layout in IS design process element grouping categories,
navigation menu placement, search function and content placement is understood
(Hsieh, 2008). Information layout in cross-cultural WIS pages impact how
effective users can see, search and find required information (Rau et al., 2011).

1.2.  Culture dimension model dimensions for cross-cultural WIS
design

Culture dimensions are basically culture models that are emerged from

statistical analyses of large studies executed in various countries (Kamppuri, 2011).

Sources for culture dimensions are mainly anthropological theories and models

(Regan, 2005). For example, a well-known dimension for culture comparison is the
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"context dimensions" presented by Hall. It is concluded that the context dimension
can affect usage of graphical information, design of navigation, design of text,
creation of interaction elements, and design of other WIS elements.

In the ICT field there have been attempts to create a format that would
allow analysing and translating culture characteristics for design process of IS. The
idea about the relation between cultural dimension and IS design was introduced
by Marcus and Gould for the first time (Marcus & Gould, 2000). In the last 60
years more than 25 various culture analysis dimensions have been identified
(Alostath et al., 2009; Schadewitz, 2009). However, for IS design Hall and
Hofstede dimensions are most researched and applied (Callahan, 2006a; Choi et al.,
2005; Duygu Bedir Eristi, 2009; Ford & Gelderblom, 2003; Gevorgyan &
Manucharova, 2009; Gould & Zakaria, 2000; Jablin & Putnam, 2001; Kale, 2006;
Knight et al., 2009; Leidner & Kayworth, 2008; Pavlou & Chai, 2002; Reece et al.,
2010; Robbins & Stylianou, 2003; Simon, 1999; Singh & Baack, 2004;
Sondergaard, 1994; Wurtz, 2005; Xinyuan, 2005; Ying & Lee, 2008).

In the latest studies on designing the cross-cultural WIS, one more
dimension has been introduced and applied by Nishbett (Matsuda & Nishbett,
2001; Nishbett, 2003; Nishbett & Miyamoto, 2005), which is cognitive styles in
various cultures. Various authors prove that dimension defined by Nishbett is
significant and has to be taken into consideration in the cross-cultural WIS design
(Vatrapu & Suthers, 2007; Ying & Lee, 2008).

From these models, the Hofstede model and its 5 dimensions are most
applied for cross-cultural WIS analysis, requirements gathering and usability
evaluation. This model is also most cited (Kamppuri, 2011). Hofstede defined 5
dimensions (Hofstede et al., 2010) as follows:

e Power distance;

Individualism versus collectivism;
Masculinity versus femininity;
Uncertainty avoidance;

Long-term versus short-term orientation.

Hofstede also provides dimension calculations, acquiring numerical
evaluation for each of the dimensions for most of the World cultures. Such
evaluation allows researchers to apply these dimensions in various science fields
more easily.

Hall suggested (Hall, 1959, 1976, 2000) to compare cultures based on
communication styles. Hall defined the following dimensions:

e Time;

e Space;

e Context;

e  Message speed.

From these dimensions, context and time dimensions are most used and
applied for cross-cultural WIS design (Isa et al., 2007; Marcus & Rau, 2009; Wurtz,
2005).
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Ying and Lee in their study (Ying & Lee, 2008) show that people from
various cultures browse WIS contents in different ways and that this difference is
closely related to the culture cognitive style. These authors, based on data about
how people from various cultures browse World Wide Web, divide cultures into
two groups: "analytically thinking" and "holistically thinking". This division has
already been known for many years in psychology field. Nishbett was the person
who widely started to use it in his cross-cultural studies (Matsuda & Nishbett,
2001; Nishbett, 2003; Nishbett & Miyamoto, 2005).

These dimensions can affect IS design in various ways. The "power
distance" dimension affects WIS content organisation, usage of people status in
texts, application of official symbolic, application of signs reflecting quality, layout
and usage of formal language. The "individualism versus collectivism" dimension
affects amount of provided options in WIS, satiation of graphical information,
adaptation options, satiation of overall information, organisation of content,
creation of WIS navigation. The "masculinity versus femininity" dimension affects
formulation of content, esthetical design, usage of graphics, amount of offered
options and organisation of task execution. The "uncertainty avoidance" dimension
affects reflection of security elements, formulation of communication and features
of trust, satiation of information, design of navigation, usage of tips and
complimentary information and usage of graphics. The "long-term versus short-
term orientation" dimension affects usage of metaphors, formulation of content,
design of navigation and usage of graphics. The "high context versus low context
culture" dimension affects usage of graphics, design of navigation, design of text,
creation of interaction elements, esthetical design and information sorting. The
"polychronic versus monochronic time" dimension affects WIS interaction speed,
structure of information and usage of graphics. The "cognitive style" dimension
affects layout of information, WIS architecture and design of navigation.

1.3.  Existing cross-cultural WIS design models and their
drawbacks

One of the first attempts to develop a cross-cultural WIS design model can
be seen in a study by Zahedi with co-authors (Zahedi et al., 2001), where they
introduce a conceptual model for cross-cultural WIS design. This model is based
mainly on Hofstede culture model, but these authors also offer to use certain Hall
dimensions. They propose to bind the culture dimensions with social structure
theory, taking into consideration individual factors such as gender, age, knowledge
about IT and other.

Next identified cross-cultural WIS design model is published by Smith with
co-authors (Smith et al., 2004). These authors propose a model for cross-cultural
WIS design with a method which is called "culture fingerprint". The "culture
fingerprint" is basically a set of culture markers that are selected and considered
appropriate for certain national culture. In this model they also propose to use
Hofstede culture dimension model.
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Jagne with co-authors (Jagne et al., 2004) also propose cross-cultural WIS
design model, which is more closely related to the design of e-commerce WIS.

The cross-cultural WIS design model published by Hsieh with co-authors
(Hsieh et al., 2009) is one of the latest identified models. This model is additive
and based on the previous studies and models.

Main drawbacks of the existing cross-cultural WIS design models are:

e Models are not examined with real usability evaluations (Jagne et al., 2004;
Smith et al., 2004; Zahedi et al., 2001);

e Models typically propose to use cultural dimensions by one author, not
synthesizing multiple author dimensions (Smith et al., 2004);

e Authors do not take into consideration studies which show that culture
dimensions can also affect selection of usability criteria and methods (Hsieh et
al., 2009; Jagne et al., 2004; Smith et al., 2004; Zahedi et al., 2001).

2. DESIGN MODEL AND MODEL IMPLEMENTATION
METHODS

Based on the similarities and drawbacks of the existing design model,
improved cross-cultural WIS design model can be developed. The model can fill
the gap and solve the mentioned drawbacks of the existing models.
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Fig 2.1. Developed cross-cultural WIS design model

The developed model (see Fig. 2.1.) is additive and its structure is based on
the proposed models by Hsieh with co-authors (Hsich et al., 2009) and Smith with
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co-authors (Smith et al., 2004). From the analysis of the existing models, it can be
seen that most of the models are by nature additive and propose improvements of
the existing model drawbacks. The drawbacks are solved with addition of new
stages and methods for the model execution.

Main improvements of the developed model are introduction of third stage,
improvements of the preference identification stage with synthesis of three author
culture dimensions. Additional usability evaluation criteria are also added where
affectability is considered as the main or most important criteria.

The model consists of 6 stages:
identification of culture preferences;
identification of culture WIS marker values
selection of evaluation criteria and methods;
definition of culture model for WIS design;
design of WIS prototype;
evaluation of cross-cultural usability.

AR

2.1. ldentification of culture preferences

For execution of the first stage, three methods have been brought forward:
the selection and audit of WIS from a target culture, the analysis of culture
dimensions and the ethnographic research.
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Fig 2.2. Methods for execution of automated WIS audit
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For selection and analysis of WIS, a new method has been introduced. This
method allows automating audit of the target culture websites by analysing CSS
code and rendered view of WIS in web browser (see Fig. 2.2.).

To automatically gather data from target culture WIS about used text fonts,
text encoding and layout, online tool CUMPIT v0.1 has been developed using PHP
language. To automatically gather data about used colours and colour satiation,
another online tool COLPIT v0.1 has been developed. COLPIT v0.1 allows
gathering information in selected WIS by performing analysis of WIS CSS code
and rendered image as screen shot in a web browser. For analysis of screen shots,
separate COLPIT v0.1 function has been introduced. This function allows
analysing screen shot images with an aim to identify used colours in image and
colour satiation (see Fig. 2.3.). To identify dimension values and characteristics of
a target culture, literature analysis is also suggested. To identify if the selected
culture have high or low in Hofstede dimension value, calculation of World's
average value for each dimension is performed. If the dimension value is equal or
higher than World’s average, then it is considered that particular dimension value
is "high", otherwise particular dimension value is considered as "low".
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Fig 2.3. Identified colour codes and satiation of particular screenshot using
COLPIT v0.1

After gathering culture dimension values, united culture dimension
evaluation is composed.
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Based on the culture dimension evaluation, cross-cultural WIS guidelines
and marker values can be identified using existing theoretical and practical
researches.

2.2. Selection of evaluation criteria and methods

The correlation between culture dimensions and selection of usability
evaluation methods is shown in various researches. However, correlation between
culture dimensions and selection of usability criteria has still not been widely
researched. Therefore it is difficult to create a method that would allow identifying
usability criteria based on culture dimension evaluations.

Based on the analysis and synthesis of reviewed literature it can be
concluded that most significant impact on selection of usability criteria and
methods are from Nishbett’s dimension (Clemmensen et al., 2009; Gould, 2009;
Shi, 2008), Hall’s time dimension (Callahan, 2006a) and Hofstede’s power
distance (Chavan, 2008; Winschiers, 2009; Yeo, 1998) and individualism versus
collectivism dimensions.

After gathering guidelines for selected dimensions, there is a need to create
usability evaluation methods and criteria summarization. Based on this
summarization, it is important to make a decision about usability evaluation criteria,
methods and method execution organization with users from a target culture.

2.3. Definition of culture model for WIS design

For execution of the fourth stage two methods are proposed. The one is for
identification of similarities and differences between culture marker values, and the
other is for culture marker evaluation in a target culture. After successful execution
of these methods, a culture model for WIS design is developed. This culture model
is basically a set of marker values that should be taken into consideration while
designing WIS with improved usability. For evaluation of collected markers,
expert interviews are conducted.

2.4. Design of WIS prototype

For execution of the fifth stage there is a need to apply a full set of target
cultural WIS markers. The markers are gathered from execution of methods
mentioned in the previous stages. To apply these markers there is a need to
translate gathered guidelines and marker values for development of WIS prototype
such as page structure, language, graphics, colours, navigation, layout and text.
The translation stage is directly dependent from designer experience, specifics of
WIS and technological options..

2.5. Evaluation of cross-cultural usability

For implementation of the sixth stage of the model, evaluation of 10
usability criteria are suggested, including: learnability, efficiency, errors,
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satisfaction, comprehension, attractiveness, safety, accessibility, portability and
affectability. Evaluation of these criteria can give overall views about developed
WIS usability. Each of these criteria can have various priorities in various cultures.
However, many authors agree that for evaluation of cross-cultural usability for
localised IS, affectability criteria is the most important. Based on the existing
researches, for this study affectability evaluation is performed with the method
from KANSEI methodology.

3. APROBATION OF THE DESIGN MODEL

For the developed model and its methods approbation, Japanese culture was
selected. For execution of the manual audit, two people for information coding
were selected. One was from Japan and the other from Latvia. During the manual
audit 100 most used websites in target culture were successfully analysed for
identification of values for 20 markers.

With the automated audit we found that Japanese WIS mostly use UTF8
page encoding, MS PGothic text font and liquid layout. As primary WIS design
colours Japanese use blue, gray and green colour.

Based on the literature analysis we gathered Hofstede, Hall and Nishbett
dimension evaluations for Japan. Ethnographic research was also performed based
on analysis of cross-cultural WIS design literature.

From WIS audit results, ethnographic research and evaluation of culture
dimensions, marker values for Japan were identified.

Criteria and method selection for evaluation of Japanese users were also
performed. As a result, sets of guidelines for evaluation method selection and
performance were compiled. Main conclusions are:

e one of the most important usability evaluation criteria for Japanese is
affectability;

e there is a need to avoid application of usability method "thinking aloud";

e within limits of research there should be avoidance from using
questionnaires;

e when measuring efficiency criteria, task execution time between Japan
(polychronic culture) and monohronic cultures will be mostly different;

e as Japanese culture have high power distance index, it is important to take
into account recommendation that in a evaluation process evaluator and
users must be similar age, same social status and same culture.

Identification of similarities and differences between the gathered WIS
marker values for Japan has been performed. Based on this identification, decision
of 63 value verification with experts from Japan has been done. Only 5 marker
values were identified without expert evaluation: scripts, number format, people
name and address format, currency format and size and measurement format.

For evaluation of culture markers, interviews with 3 expert WIS designers
from Hewlett-Packard Japan and NTT were conducted. Meeting was organized
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with each of selected experts. In December 2011 the interview with Hewlett-
Packard Japan, and in January 2012 the interview with an expert from NTT have
been done in Tokyo, Japan.
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Both of these companies have a market share in software development,
including design of WIS. Interview questions were developed as statements and
given answers by these experts with commentaries were collected. These experts
confirmed 56 statements from 63. Based on these results, the set of precise
guidelines and values were gathered for further use in WIS design for Japanese
users.

For execution of stage 5 of the developed model, two WIS prototypes were
developed. The one includes a localized prototype design for Japan from existing
and functioning Latvian WIS. For this purpose WIS of Latvia Scientific Laboratory
of Biofuels (SLB) were used as a object. This prototype was designed to test main
hypothesis of the study.

However, during the study one more sub hypothesis was brought forward.
By implementing the developed model, there is a possibility to improve usability
of existing target culture WIS.

To test this hypothesis one more prototype was designed. For this purpose
Japanese sweets producer company "Madam Mellow" WIS (see Fig. 3.1.) was used.

While performing evaluation of modifications needed for SLB WIS, it has
been concluded that 20 various modifications for all the seven elements mentioned
in the 5th stage of the developed model are needed. While performing evaluation
of modifications needed for Madam Mellow WIS, it has been concluded that 24
various modifications for the six elements mentioned in the 5th stage of the
developed model are needed.

For the experimental evaluation of hypothesis, affectability criteria of
designed prototypes were evaluated using method from the KANSEI methodology.

In the evaluation process 10 users and 4 experts from the field of IS
development were selected in Japan. All participants of the experiment have at
least 5 year experience with browsing World Wide Web. For evaluation Likert
scale and KANSEI words were used. For evaluation of each KANSEI word 5
values were selected.

When comparing affectability results of existing and localized SLB and
Madam Mellow WIS (see Fig. 3.2.) it can be concluded that localized versions
received much higher compliance to KANSEI words than existing WIS, showing
higher affectability.

At the end of this study online cross-cultural WIS design consulting tool
prototype called CAT was developed. This tool allows storing knowledges from
the execution of the model and adding new knowledge.

The developed online tool can further be used as support tool for cross-
cultural WIS design and prototyping.

CONCLUSIONS

1. The hypothesis of the research was verified. The developed model for
cross-cultural WIS design as well as methods proposed for executing the
model, increase cross-cultural web information systems usability. The
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hypothesis was verified with the results, gathered from the affectability
criteria evaluation with KANSEI method for the developed SLB WIS
prototype. The sub hypothesis was also confirmed. Implementing the
developed model can increase a possibility to improve usability of
existing target culture WIS. This hypothesis was verified with the results,
gathered from the affectability criteria evaluation with KANSEI method
for the developed Madam Mellow WIS prototype.

Cross-cultural WIS design is mainly described with a design setting and
strategy. Typical cross-cultural WIS design setting is understood as the
occation when a designer from foreign culture is designing system for
particular culture with methods that are created in another culture. Cross-
cultural WIS design can be improved with application of the localisation
strategy.

Analysis of the impact given by the culture dimensions is an important
step for cross-cultural WIS design. From the published culture dimensions,
Hofstede, Hall and Nishbett published the important dimensions for cross-
cultural WIS design. Most researched and applied are Hofstede and Hall
culture dimensions. However, it is proven that Nishbett cognitive style
dimension is also important because it strongly impacts WIS layout.
Analysis of the culture dimensions facilitates process of gathering culture
preferences and identification of evaluation methods for target users.

The set of design guidelines developed within this study can be further
applied in cross-cultural WIS design. The specific set of guidelines for a
target culture can be selected with evaluation of the culture dimensions.

The developed cross-cultural WIS design model suggests to avert
drawbacks of existing models with synthesis and application of multiple
culture dimensions, involvement of experts from the target culture in the
process of model execution, addition of stage for selection of usability
methods and criteria, and with design and usability evaluation of the WIS
prototypes.

The developed tools CUMPIT v0.1and COLPITVvO.1for the target culture
WIS audit automation allowed to successfully automate identification of
text encoding, text font, layout and colour marker values. The colour
preference identification method that allows analysing rendered WIS in
web browsers, and gives more precise results than CSS code scanning
method. In comparison with the results from manual audit, it can be
concluded that precision of developed tools are high.

For the model and the model method approbation Japanese culture was
selected. It can be concluded that two WIS were successfully localised
with help of developed model and methods. When developing these
prototypes, 44 various modifications were done to the existing WIS.

43



Based on gathered results, it can be concluded that analysis of the culture
dimensions at the first stages of design has identified important marker
values relating to graphics, colour and layout. It was identified with
application of the suggested KANSEI method for evaluation of
affectability criteria.

The developed online adviser tool prototype CAT for cross-cultural WIS
design allows to add, store and retrieve knowledge's gathered from
execution of the developed model. This tool can be further used as a
support tool for cross-cultural WIS design and prototyping.

Limitations and further research
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1.

In further researches it is possible to integrate data about other factors that
impact WIS usability, including gender, age, technological development
and WIS genre.

Although culture factors are rarely considered in a design process of IS,
for further research and software development it is possible to merge
researches from various research fields, including anthropology, human-
computer interaction and cross-cultural usability to achieve holistic
approach for IS design and evaluation of usability.

To particularize the developed cross-cultural WIS design model, it is
possible to perform evaluation of other usability criteria in the target
culture. In case of need, additional ethnographical studies can be also
performed.

For further research analysis of newly published culture dimensions
(Hofstede, 2010) impact on culture preference, gathering and usability
evaluation in WIS design has to be performed.

In further researches additional studies about model automation solutions
can be performed. For example, improvement of CUMPIT and COLPIT
tools. For improvement of these tools, analysis of HTML 5th version
constructions can be performed. In HTML 5th version there have been
major improvements in available tags. Various tags for semantics have
been added, that allows developing sections of document with meaning,
for example, marking navigation menu. It is possible that more WIS in
future will be programmed using HTML 5th version, which allows to
automate, for example, identification of navigation menu layout or
identification of other WIS marker values.
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