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Abstract

This dissertationnvestigateswo specific research questions related to the effects
of culture onappropriation of affordanceand ontechnological intersubjectivitysocic
technical &ordanesare conceptualized as actitaking possibilities athmeaning
making opportunities in a soetechnical systemelative to an actolechnological
intersubjeatvity (TI) is a technologynediatednteractional social relationship between
two or more participants.

The basic premise of this research is that social affordances of technologies vary
along cultural dimension3.0 empirically evaluate thisremise, anxperimental study
wasconductedThe experimental study design consisted of three independent groups of
dyads from similar or different cultures (Anghamerican, Chinse) doing collaborative
problemsolving in aknowledgemapping learning environmerRartcipants interacted
through an asynchronous computer interface providing multiple tools for interaction
(diagrammatic workspace, embedded notes, threaded discussion) as they worked on an
intellectuallychallengingproblemof identifying the cause of a disge outbreak.

The analytical focus of the experimental study was to determine the influence of
culture on the appropriation of affordances by individual participants in an online
learning environment. The theoretical objective of the study was to infermotion of
technological intersubjectivity.

Based on theories of culture and empirical findings in cultural psychology
documentingcross cultural variations in behavior, communication and cognjtsaveral
research hypotheses were advan&gdpirical cata were collected usirdgmographic,
culture and wusabil it yperceptonandicollaboratisepeep ar t i c i
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perception instruments; screen recordings and software logs of experimental sessions.
Statisticalresults showed that members dfatent cultures appropriated the resources of
the inteface differently irtheir interaction, and formed differential impressions of each
other For example, on average, Anghamerican participants of the experimental study
created more evidential relati links, made more individual contributions and were more
likely to explicitly discuss information sharing and knowledge organization strategies
than their Chinese counterparts.

The primary contributiosiof this dissertatioris a preliminaryempirical
demonstration of a systemic cultural variatiothe phenomenaf technological
intersubjectivity ad appropriation of affordancés socictechnical environments, an
empirically informed notiorf technological intersubjectivity, araimethodological

appoachfor thesystematicstudy of appropriation of affordances
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1. Introduction

My research vision is to conducsgstematic investigation @henomena ithe
nexus of culture, cognition and computérse basicpremise of this research program
is that culture varieghe social affordances of technologie this dissertation, |
present a research project that empirically investigates the effects of culture on
appropriation of affordances and on technological intersubjectivity in a computer
supported collaborative learning (CSCL) envit@nt.My researcb s pur pose i s t
addresghefundamental research questasto howparticipants relate to each other and
appropriate affordances intra- andinter-cultural computer supported collaboration
settings.

This introductory chapter is organized as follows:

Section 1.2Research Problendiscusses research motivations and presents a
statement of the research problem.

Section 1.3Research Objectivegentifies the goals and objectives of this
dissertation.

Section 1.4Research Questionformulates two specific research questions to
empirically investigate two specific phenomena in the nexus of culture, cognition and
computers.

Section 1.5Research Desigmprovides a concise statement of the research
problem and outlines the experimental study design.

Section 1.6Research Significace addresses the larger societal value and

broader intellectual merit of this dissertation.



Section 1.7Delimitations delimits, as the name suggests, the scope and extent of
the research project and articulates a set of key negative distinctionis fissiertation.

In the next few paragraphs, the centhaoreticainotionsfor this dissertation
project affordance culture, representational guidancandtechnological
intersubjectivity are introducedThetheoretical frameworkhapter elaborates these
notions by situating them ithe context of theelevantresearch literature. Following a
brief introduction of theenotions, a summary description of ttesearch problens
provided.Research objectivegesearch questionsssearch desigmeseach significance

anddelimitationsmake up the rest of thistroductory chapter

1.1 Central Concepts
1.1.1Affordance

The notion of #ordancewas first introduced by the ecological psychologist John
J. Gibson(1979) Gibson viewd affordances as relational properties between an
organism and its environmefitechnology affordancg&aver, 1991; Suthers, 200
properties of the technology environment that provide action possibilities to users given
their action capabilitiesSocial affordance@radner, 2001; Suthers, 200k
affordances for social iataction. Socidechnical affordances are affordanémssocial
actioninasociot echni cal system relati ve (latour,an act

2005)are implicated in the notion of soeiechnical affordance

1.1.2Culture
Culture refers to human thought, activity, discourse and subjective experience.
Culture has been defined in different ways by different resear@iéerent definitions
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of culture reflect different theories for describjmgderstanding, exgining or valuing
humanthought,activity, discourse and subjective experientieis researcprojectuses
Ho f s tdeedfeidonsi t i o ntheocollectva pragnamneing af she riind which
distinguishes the members of one group or category of people framta{Hofstéde,
1997, p. 5)
Hofstece adsfinition isto beinterpreted from the Vygotskian soetaltural
perspective otulture aghe social formation of the min@Vertsch, 1985) A Col | ect i Vv €
programmi ngo i 9das antextdrnal inpesitiom mghe actvé social

and ecologicatomposition in which the particular individual plays the protagonist.

1.1.3Representational Guidancen CSCL

A computer supported collaborat learning (CSCL) environment based on
S u t h(20013nétion of representational guidance was used in the dissertation study.

The construct ofapresentational gdance has tripartite origins: the affordances of
representational riation, theactualizatiorof that ndationin representationdbols such
as softwae, andthe actual configuration of representational artifacts creatéemsers.

CSClLis afffield of study centrally concerned with meaning and practices of
meaningmaking in the context of joint activiand the ways in which these practices are
mediated through designed artifag{&oschmann, 2002, p. 1aphquiry based learning
(Dantonio & Beisenherz, 20019 a pedagogical paradigmfluencedbyJ o hn Dewey 6 s
highly influentialeducational visioffcf., Dewey, 1902/1956,988, 1938/1991)
Koschmanr(2002)identifiesDe we y 6 s ¢ 0 n c egs thé&heaneticaltoreioh qu i r y
CSCL andpoints outt h anguiryd for Dewey was a rich repredation of an

fiexceedingly broad category of activitfp. 19) In CSCL environments, Koschmann
3



emphasizes the importance of filedeterminate situatia@n its transformation through
the processes of inquiry into a holistic entity @sdisubsequenteabsobtioninto the
background of experieno€p.19) leading toa successful problem solving activity.
Koschmanr(2002)bridgesDeweyd s i n i CIStCL by theformdof joig t hat
problem solving that we study in CSCL are a species or special case of Deweyan
inquiryo (p.19) This dissertatiorproblematizes the nature of interaction when the
findeterminate situatiodss of pr o b | e nsardoehurdintra; andimer-o | v e
cultural collaborationThis dissertatioiseeks to evaluate cultural effects in computer
supported collabotive learning settings, and is grounded in empirical findings
demonstratingultural differencegn cognition(Nisbett, 2003)communicatio(E. Hall,
1976) behavior(Hofstede, 1997; House, Hanges, JavidanfrDan, & Gupta, 2004)
traditional schooling and learnirfglofstede, 1986and online learningHewling, 2005)
Sutherg2006) bui | di ng @602)Kfusntahdefiaition @ €SCL,
emphasized the centrality of intersubjective meamiadsing to collaborative learning
and provided a working definition of intersubjective meanmakingadi j oi n't
composition of interpretations of a dynamically evolving cortéxt315) This
dissertationnvestigats the processsand poducts of computer supported collaboration

whenintersubjective meaninmaking is inherentlyntra- andinter- cultural.

1.1.4Technological Intersubjectivity (TI)

Technological intersubjectivity (TI) is an emergent phenomenon in-socio
technical systemd.echnological intersubjectiviT]) is a technologynediated
interactional social relationship between two or npadicipants. Sometimes in Tl, the

a c t subjective presence is more salient than the mediating techndlagy
4



essentially about the experience of being with ottiersughtechnology supported
interactionsSuch an experienags supported by informen and communication
technologies (ICT)ICT supportvarious computemediateccommunication CMC)
tools computer supported cooperative work (CSCW) emadputer supported
collaborative learning (CSCL) environmen&SCW and CSCL environments not only
suport communicatiomut alsomediate artifact centeraxbllaboration.Together these
technologiesupport a variety of interactionplirposesand processe$hese
interactionapurposes and processamstitutebothresourcesndtopicsfor an emergent
interactionalassociatiorbetweerparticipantsaandartifacts As a construct,gichnological
intersubjectivityconsists of the yhamic interplay between thenctional relationship of
participants as communicators and empathetic relationship of participau®iess

To put it differently, technologicahtersubjectivity refers tthe range of
phenomena in the interactional dynamics between protein beings and silicon machines
(Dennett, 2007)Notionsrelatedtolfli ncl ude fAnet wor(Gastals, i ndi vi du
2001) Ai nf or ma(Pobter & Argnoviit, 2001) 0fi-s pme e compr essi o
(Harvey, 1989) and A (hombasdeDitenpl997)With the exceptin of
research 1| iter at inordine erwitormerd@dombaa & Difion,e s enc e 0
1997) thestudy of technological intersubjectivitsemainsoutside the core concerns of
technology design in applied computer sciefidtesd i s ser t at i mhudda pur pos

theory oftechnological intersubjectivity

1.2 ResearchProblem

Early anline education practideas in many aspectieated theriternet as yet

another delivery platforiBy extensionthe computewas treate@s a passive node on
5



the network sendg and receivingnstructional contenfMoore, 2004h)Asynchronous
learning networks (ALN)esearctemphasizesiteractionandlearnirg communites(T.
Anderson, Rourke, Garrison, & Archer, 2001, Hiltz, 1994, Hiltz & Wellman, 1997,
Moore, 2004a, 2004b; Morse, 2003; Rourke, Anderson, Garrison, & Archer, 2001;
Russell & Holkner, 2000)hose theoretical underpinningee relatedo Manuel
Castels6(2001)n ot i on of A net wodheknwmetiscumrdntyw i dual i s m
undergoing a profound shift towards a pap@tory mode of intexdion privileging
socialsharing andyroupcollaboration. It is time to think beyond the tédsed
discussion boards of a typical online classroom. It is time to think through the thicket of
problems that arise from the pedagogical promise of compuatdrsera of
globalization

The dynamic interdependence of considerate social behavior, meaningful
cognitive engagement and innovative pedagogyessh n Dewey 6s criti cal
Dewey0s eusworcalsfioonaal necessary conjunction o
and ncun1902/6956, 108801938/1998s such, ducational technology
paradigms baseoh social constructivism (such @SCL) emphasize three
interdependent aspects of learniagcial behavior, cognite processes and pedagogical
technologies

However, fourdistinct lines of empirical research have demonstrated that
(1) Culture affects social behavigHampderTurner & Trompenaars, 1998; Hofstede,

1986, 1997; Hofgide & Bond, 1988; House et al., 2004)

(2) Culture influences communicati¢i. Hall, 1966, 1976, 1990)



(3) Culture influences cogtive processefChoi & Nisbett, 1998; Choi, Nisbett, &
Smith, 1997; Dimaggio, 1997; Ji, Peng, & Nisbett, 2000; Masuda & Nisbett, 2006;
Masuda & Nisbett, 2001; Nisbett, 2003; Nisbett & Norenzayan, 2002; Nisbett, Peng,
Choi, & Norenzaya, 2001; Nisbett & Wilson, 1977; Norenzayan & Nisbett, 2000;
Rose, 1968; N. Ross, 2004)nd

(4) Culture influences interacting with computelhsmancomputer interaction (HCI)
research has shown that culture affexstsr interface desigiElnahrawy, 2001;
Fernandes, 1995; Khaslavsk@98; Russo & Boor, 1993y eb desigr(Faiola &
Matei, 2005; Marcus & Gould, 200@nhdusability evaluation(Beu, Hondd, &
Yuan, 2000; Damen, 1987; Day & Evers, 1997, 1999; Elnahrawy, 2001; Evers,
1998; Evers, Kukulsk&lulme, & Jones, 1999; Honold, 2000; Sears, Jacko, &
Dubach, 2000; Vatrapu & Pér€uifiones, 2006; Yeo, 1998., 200Emerging
research findings have indicated cultural effectsomputer mediated
communication(CMC) (Ess & Sudweeks, 20050omputer suppded cooperative
work (CSCW)Borchers, 2003; Brannen & Salk, 2000; Ishii, 1993; Kayan, Fussell,
& Setlock, 2006; Krishna, Sahay, & Walsham, 2004; Massey, Caisy Hung, Mentoya
Weiss, & Ramesh, 2001; Nordbertt 1998; J. Olson & Olson, 2003; Setlock,
Fussell, & Neuwirth, 2004; Setlock, Quinones, & Fussell, 20@M)ne learning
(Crump, 2004; Daniels, Berglund, & Petre, 1999fign, Sonnenwald, Parma, &
PooleKober, 1998; K. J. Kim & Bonk, 2002; McLoughlin, 1999, 2000; Walton &
Vukovic, 2003)andasynchronous learning network@ALN) (Hewling, 2005;
Morse, 2003) These literatures will be reviewed in the theoretical framework

chapter.



Integrating theséur lines of empirical research into a conceptual framework of
culture,cognition aad computersthis researcputs forwardthe basic premise thaocial
affordances of technologyary across culture3 he challenge for technologidalarning
environments is that taracting through technology is not unproblematic. Firshakes
interaction more difficult(Clark & Brennan, 1991; G. Olson & Olson, 200&8econd, it
may not mean, feel and aftbthe same thing to everyonko repeatculture may vary
the social affordances of technolo@esignersassume that the online environmenthe
same for everyone, but do users percemmething differentRecentempiricalfindings
in crosscultural psychology have indicated a marked difference between cultures in
visual perception and thinkin@lisbett, 2003)If cultureand cognition are not
dissociatedDimaggio, 1997; Nisbett & Norenzayan, 2002; Rose, 1968; N. Ross,,2004)
thenwe might effectively question h whatfyou see is what | see (WY SIW[&radigm
for designingcollaborativeapplications This is the primary research problem addressed
by this dissertation.

The ollaborative learning paradigm gsounded in socialanstructivist
epistemology, with some researchers adheriray&alically dialogical epistemology of
intersubjective learnin{see Suthers, 2006, for a discussion of different epistemologies in
CSCL) CSCL emphasizes social interaction and in the era of globalization, social
interactionis oftenintercultural. Research into social aspects of Human Computer
Interaction (HCI) las shown that even computaerate users tend to use social rules and
display social behavior in their interactions with compugltson & Nass, 1996; Nass,
Kim, & Lee, 1998; Nass, Moon, Fogg, Reeves, & Dryer, 1995; Nass, Steuer, & Tauber,

1994; Reeves & Nass, 199Qocial behavior is strongbrounded in culture as every



person carries within himself/herself patterns of thinking, feeling and potential acting. To
learn new patterns of thinking, feeling and acting one has to unlearn old patteros?
difficult taskthan learninghem in thefirst place(Hofstede, 1997)

Setting he thematic agenda for CSCL for the next decade, SURZE0S; 2006)
identifiesh i nukejresct i ve me an centrglconcarkdf @SECbSuthess t h e
callsfor an eclectic approach n t e g expdrmemtal, deScriptive and design
methodologiedto investigateéechnology #ordancessupporting intersubjective meaning
making(IMM). IMM is inherently interculturain a multicultural classroom and
whenever a collaborativgroupis composed omembers from different cultures. If
intercultural communication between group membmsomes an issue of concahren
Dewefy@drsobl emat i decemedoubls prablermaticMareaspecifically, it is
not just the object of a | earnerdés inquiry
intersubjectiveacts seeking to engagejaint inquiry. On a secondary level, cultural
issues iNCSCLenvironmenthave not been systematically explored. In CSCLAINN
environments involving intercultural interactionsetack ofunderstandingfc ul t ur e 0 s
role can rendethe designof technologyproblematic For effective learning technology
design, issues ohiercultural collaboratiomust be given adequatensideratiorat the
interface, interaction and instructitevels. Thdacuna in understandig the role of
culture in CSCL is the secongaresearch problem addressed by thissertation

This dissertat i cwo@mpiripadyinvestigatelthe extemtton c er n
which culture influences hoparticipantsappropriate affordancesdperceive
themselves and their collaborative otharstra- andinter- cultural computer supported

collaborativelearningenvironmentsThis researcls not merelyaboutHuman Computer



Interaction HCI) 1 i.e., interactingwith technology it is alsoabouttechnological

intersubjectivity (TI)i i.e., interactingwith people(Dwyer, 2007)

1.3 ResearchObjectives

1. The primary instrumental objective is to apfgertH o f s t celwral éffects on
social behavio(1997) EdwardH a | dultural effects on soci@ommunication
(1976) andRichardNi sbett and coll eaguesd findings
cognition(Masuda & Nisbett, 2001; Nisbett, 2003; Nisbett & Wilson, 1967)
inform the empirical study of cultural issuescmmputer supported collaboration.

2. The primary empirical objectevis to determine the extent of cultural influence on
appropriatiorof affordances in online learniranvironmentdy stud/ing the
interactionof Anglo-AmericanandChinesestudentparticipantsddoingcomputer
supportectollaborative problem solvingith external representations

3. The primary theoretical objective is tmpirically informatheory oftechnological

intersubjectivity.

1.4 Research Questions

The analytical focus of théissertations to determine the influence of culture on
the appropriation of affordanceghe theoretical objective dfie dissertatioms to inform
the notion of technological intersubjectivity.

The research questions are:
R1. To what extent does cultur&luencepa r t i ¢ appr@matios @f d&fordancesn a

CSCL environmeft
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R2. To what extent does culturgluence technological intersubjectivitya CSCL

environmer

The tworesearch questiorase informed by discussiomf Ho f s t euldumlo s
dimensionsnodel (1997) a review of cultural differencean traditional learningettings
(Hofstede, 1986)a dizussion oEdwardHa | | 6 s ¢ o mmu rdimenaidni v e
(1966) a review ofNisbett and colleaguésmpirical findings concerningulture and
cognition(Nisbett & Norenzayan, 2002and by a comprehensive readinfthe impact
of cultural differences in human computer interaction
R1.To what extent does culture influenre r t i cappoEriationsobafordancesn a

CSCL environmeft

Any medium of interactioprovides a set of potentialfor action. However, it is
up to theactors tadecidewhich potentials are taken up, and for what purposesui@u
may influence these decisiorfaurthermore, theneanings of actions in a technology
mediated environment anmeteractionallynegotiated Culture may also influence such a
negotiation Therefore, the unit of analysis fBd is theindividual interactional actThe
levels of analys are culture, gender, dyadiclture anddyadic genderGiven the
gender differences in interactighannen, 1996)gender and dyadic gender levels of

analysis are used forgimbiguatingf results.

cont «

R1linvestigates the extenttowhthepar t i ci pant sdé cul tur al l

influencestheir appropriation of affordances a CSCLenvironmentR1 is informed by
the ecological psychology notion of affordan¢&sJ. Gibson, 1979R1 evaluateshe
influence of culture on the appropriation of affordanmgstudying dyadic interactions

in intra- andinter- cultural CSCLsettings. Formal definitions of the notiaof
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affordance, technology affordanccial affordancesocietechnical affordance, and
appropriation of affordances gpeovided insection2.1 R1is also informed by the
relevant literature in cognitive psychology and cultural psychology summarized and
critiqgued insection 2.3R1 draws upon the nature witernal representations and external
representationfor distributed problem solvin@Zhang, 1997, 1998; Zhang & Norman,
1994) Critiquesoriginatingfrom cognitive psychologyegardingdirect perception
theoriesn ecological psychologgre addressed section2.3. The Gibsonian notion of
affordancds evaluated in light ofecentexperimentatesultsdemonstratingross
cultural differences in cognitive and perceptual proce@ddéisbett, 2003 Software
logging and screen recordingseusedfor the collection, preparation aatalysisof
empiricaldata.
R2. To what extent does culture influence technological intersubjeativetyYCSCL
environmer
R2investigates the extenttowhichthea r t i ci pant sdé cul tur al
influences technological intersubjectivity in a CSCL environm&#.s grounded in the
philosophicahotionof intersubjectivity R2 evaluates the influence of culture on
technological intersubjectivity by studying dyadhteractions and mutual perceptions in
intra- andinter- cultural CSCL settings. A tripartite distinction of intersubjectivity as
psychological, phenomenological and technological is made in sectioR2i8.
informed bySalomo® §1998)distinctionbetween culturagffects with technology
(during interaction ) andeffects of technologiafter interaction). The extent to which
culture influencesechnological intersubjectivitgturing interactions informedby the

notion of presence in online learning environments. thikeretical framework section on
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technologicalntersubjectivitydiscusseshe notions ofsocial presenc€Rourke et al.,
2001) cognitive presenc@sarrison, Anderson, & Archer, 20QBndteaching presence
(T. Anderson et al., 2001%ection2.4.41 of thetheoretical frameworkhapter details
how the coding schemesf presence in online learning environmeatsused tostudy
technological intersubjectivitguring interactionThe unit of analysis for the fat aspect
of R2 (during interaction), is the discourseessageThe levels of analysiare the
culture, gender, dyadic culture, atighdic genderAgain, given the gender differences
in interaction(Tannen, 1996)gender and dyadic geedlevels of analysis aresed for
disambiguation ofesults.

The second aspect BR (after interaction) evaluates thextent to which culture
influences how a particular participant perceitescollaborative otheafter interaction
This secondaspecbf R2 isinformed byA | | p contdctbypothesig1954) The contact
hypothesis is considered one the most important findings of social psyclialoghar
Hamburger & McKenna, 2004; citing Brown, 2000he contact hypothesis statdsat
when the preconditions of equal status, superordinate goal and institutional support are
met, contact between different groups will create a productivegnéerp encounter and
lead to positive integroup relationship&Brislin, 1981)

In the preinvestigativesession, participants rate themseleasthe Portrait
Values Questionnaire (PVQ@$chwartz et al.2001) The discussion of the PVQ scale is
presented isection 2.44.2. In the postinvestigative sessioparticipants rat¢éheir
collaborative partnar(see section 3.4.2.2Thisbi-directionalassessment all@a
comparisorof participantsdself perception of individuavaluesalong with the

perception of the individualalues of th& collaborative partnerdhe unit of analysigor
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thesecond aspect ®2ist he i ndi vi dual p sselfassessmeraand 6 s
collaborative otheassessmemn the PVQnstrument The levels of analysis are the
culture, gender, dyadic culture, and dyadic gender. As mentioned earlier, due to gender
differences in interactio(fannen, 1996)gender and dyadic gender levels of analysis are

used for disambiguatn of results.

1.5Research Design

Theexperimentastudybuilds on the methodological paradigmroduced by
Suhers, VatrapulMedinaJoseph and DwydR006)for the study of asynchronous
computer gpportedcollaborative learning

The experimentadesigninvolvesthree independent groups of dyads from similar
and different culttesdoingcollaborative problersolving in a knowledgenaplearning
environmentThe experimental task requires participants to collaboratively solve a

challenging scientific problem that includes information on multiple competing

hypothesesThe experimental study task materials are presented as a trail of information.

This trail of nformation consists of fieldbservations, lab stlies, hypotheses, opinions
and background information (seection 3.3.2or study materials). Participants are to
explore thistrail of information through a butih web browsem the experimental study
software(seesection 3.3.Xor study software)Participantsisetheinterface forco-
constructing graphicdl k n o wl e drepeesematign® customized for the purpose of
recading hypotheses, data, and evidentghtionships between thefable 1.1 prsents

the experimental design.
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Table 1.1: Experimental Study Design

Dyados Pre-Investigation Investigative PostInvestigation
Cultural Profile Session
Chinese Informed Consent
Chinese GPA/GRE Release | Collaborative
- Instruments ProblemSolving | EssayWriting

Anglo-American Demographic | with Instruments
Anglo-American SeltPVQ External OtherPVQ
Anglo-American GLOBE_ Representations SL-ASIA/ICSI

Chinese Study Instructions QUIS

Software Tutorial

Since the experimental study task involves CSCL profdelving with external
representations, culture might affect not only the social behavior but also cognitive
processes. It is in this specific sense that this dissertation investigates the influence of
culture on the participantsdo appropriation
intersubjectivity.Based on theories of culture and empirical findings in cultural
psychologydocumenting crossultural variations in behavior, communication and
cognition elevenresearch hypotheses are advan&asupirical data are collected using
demographic, culture and us-gefwepliondany i nstr ume
collaborative otheperception instruments; screen recordings and software logs of
experimental sesans. Theissues ofnternal validity,external validity ecological fallacy

and exception fallacgreaddresseth section 5.7

1.6 Research Significance

1.6.1Human Computer Interaction
Nowadays, mformation and communication technologies (I@3fm the basis of
substantial aspects of intersubjectintractiors on a global basis. Howevya@nadequate

attention has been given to the questiomtaractionbetween members of different
15



cultures. ICT are often designed under tingplicit assumption that melpers ofdifferent
culturesequallyview a given functionality agppropriate for carrying out a givencial

act (orthat another membebserving a givesocial act in an ICT environment interprets
it asoriginally intendedoby the actay. In atechnology driverworld, it is no longer safe to
operateunder such aassumptionA better understandingf the appropriation of ICT
resourcegor socialinteractionandthe interpretation athe significance o$ocialactions
can lead to improveihteractionakeffectivenes within a particulaisocialformation

(team, class, community, etcQtherimpacts can be envisioned in industry, where
telecommuting and the nature of multinational organizations requiresaribssal
collaboration Again, a better understanding tfie appropriation of ICT resourcés

socialinteractioncan positivelyinform effective technologgesign.

1.6.2Learning Sciences
Increasinglyuniversitiesoffer online courses These online courses are offered
throughlCT environmentslesigned under thesssumption that they provide similar
actionttaking opportunities and meanungaking opportunities crossulturally. A
systematic investigation of the validity of such a fundamental assunigtiequired to
ensure the overall efficacy obllaborativeandteambased learningndeed, cultural
influences orbehavior, communicaton and cogni t i oimeractianal af f ect
procesesand outcomes. Understanditige exact role of culture ionline learning
settingswould inform thedesign and implementah of effective and culturally inclusive

online learningenvironments
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1.7 Delimitations

1.7.1Concepts

Terminologically appropriationis usedrom anecological psychology
standpoinbut not intentionally from the cultural studies perspectinghe ecological
perspecti ve, ¢ o0gnithdcooperative appropriaticepft ual i zed a
af f or dReed; ¥9810p. 135Jechnologicalntersubjectivityis conceivedn the
sociacognitivet e c hni c al S e n s eh eofireob@inB.Stproettad 198R¢ | ng T
Methodologically, the experimental studypartialto positivism, particularly to a
psychological versndnvbotuéamesmodsEpgstamol
research i s c o(B0@A)titnetde rtsou bS uepenbeigreed | ear ni ng
Ontologically, this research is committed3e a r (19299 wersionofi e x t er n a |
realismo This research is not sympathetic to eitbaltural deteminism ortechnological
determinismThis research provisionally assumeteractional determinismsa non

unicausateduction frame and sharesat o(R0O0OXnsot i on of oii.rreduci bi

1.7.2Study

In this study, the interactionsder investigation occur intachnology mediated
learning environment. It might be true that culturally diverse participants will respond
differently to a given learning environment (e.g., acting differently in the presence of a
professor authority). It mighde true that technologgddresses sonweosscultural
communicatiorissues (e.g., those interacting in their imative language have more
time to compose replies and don't have to worry about their accEmits)s not thdocus

of the experimentadtudy. This research does not propose topambeing in a learning
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situation to that of beg in a norAearning situation. Nodoes it propose a comparison
between technology mediated communicatmmine) and facéo-face communication
(offline). Cultural differences per se are not the topithefstudy.

Insteadthis research focuses on culture as it affects the appropriation of
affordances antechnological intersubjectivityrechnologymediated learning is the
assumed context of this sy Since this researatsesthe experimental method af
controlled laboratorgtudy many of the limitations are inherited from that
methodological paradigm. Those and other pertinent issues of relevance, inteditsl val
and external validity are discussedsgttion 5.7 titled limitations.

The outline of lhe rest of thelocuments as follows:

Chapter 2Theoretical Famework discusses thiéheoreticaframework of this
researclandpresents critical reviewof the relevant literature

Chapter 3Methodology advances sevenpriori hypotheses grounded tihe
theoretical framework and discusses the experimental design, parscipatérials,
instruments, and procedure.

Chapter 4Results presents escriptve and inferential statistical summaries of
the empirical data collected.

Chapter 5Discussioninterpretsheempirical finding, discusses the implications
for the design of socitechnical systems, presents the research limitations and suggests
directions for future research

AppendicesandReferencesnake up the last part of tiokssertation daement
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2. Theoretical Framework

Thephenomenon of interest for thdgssertation projeds that oftwo participans
from differentor similarcultural backgrounds doingpmputer supported collataive
learningin a knowledgemapping environment his intra- andinter- cultural
collaborative problem solving is setthin thebroadpedagogical paradigm of inquiry
based learningDantonio & Beisenherz, 2001the philosophical underpinniagf which
are located n D e (@388/1®%1onception of inquirycf., Koschmann, 2002 for an
articulation of Dewey's relevance to CSCL theory and practifg)articular interest to
meis to investigate to what extent cultunfluencesappropriation oaffordances and
technological intersubjectivitiy thisinteractionalcontext. As fopractical applications
theresults of the studwill contribute tothe emerging educational paradigm of online
learning.

| proposeo empiricallyinvestigate the cultural affects on appropriation of
affordancesandtechnological intersubjectivitior research questiom&l andR2
respectivelyThe study of both research questions is informedrbpirical data
generated from the experimental studllge primaryobjective of studyingR1 is to make
an empiricakontributionof documenting cultural influences on thgpeopriation of
affordancesThe primary objective of studying2 is to make aheoreticalkcontribution
regarding technological intersubjedty .

The theoretical nions relevant to the proposaffordancesculture,
representational guidancandtechnologicaintersubjectivity are integrated into a
theoretical framework. This project seeks to take an interdisciplinary approach to the

studyof the phenomena of intercultural collaborative learning thgitaanded in
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psychology, anthropology, sociology and philosafigure 2.1 presents a schematic

diagramthat depictshe theoreticaframework for this dissertation project

Cultures

Representational Guidance

Appropriation of Affordances

Theoretical

Afford® ances Empirical

M SN SN IS SIS B I W S S e

Intersubjectivity Technological Intersubjectivity

Computers

Figure 2.1: Theoretical Framework

The semantics of the schematic are as that each node (vertex) is a concept and
each line (edge) is a research strand. Affordances as the intertwining concept bridge the
theoretical ad empirical realms. Missing lines between concepts indicate research
strands not addressed by this dissertation.

The Cultures-Representational Guidang&ppropriation of Affordancesexus has
been studied ioognitive anthropology ancbgnitivesociology under the notion of
cultural schema and scrigi®imaggio, 1997) It has alsdeen the topic of study for
researchers in cultural anthropology awdtural sociology interested in providing

explanations of external syool usagéDurkheim, 1998/1915) Ge €107A3)z 0 s
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interpretive anthropology can be read as an attempt to exgheaseibjective experience
that arises from symbolic action in the social world.

Sutherso repr es e ntheotetical and émpigcabsedreiax e | 1 ne
shed light on th&epresentational Guidane&ppropriation of Affordanceselation
(Suthers, 1999a, 1999b, 1999c, 1999d, 1999¢, 2000, 2001, 2006, n.d; Suthers, Girardeau,
& Hundhausen, 2002; Suthers & Hundhausen, 2001, 2002, 2003; Suthers, Vatrapu,
Joseph, Dwyer, & Medina, 2006; Suthers, Vatrapu, Medina et al., 2006; Suthers,
Vatrapu, Medina, Joseph, & Dwyer, 200€pgnitive scientific underpinnings of the
representational guidance lineofwor i s i n Zhangos work on the
representations in distributed problem solvidgang, 1997, 1998; Zhang & Norman,
1994)

Koschm@i®dh e &7pr ogr ammati ¢ assafeidofistadp of CS
centrally concerned with meaning and practices of meamaging calls for an
understanding of intersubjé@dgty and collaborative learning in CSCL. The relationship
betweerrepresentationafjuidanceappropriation of affordancegechnological
intersubjectivityintersubjectivityhasnot been a focus of study in Human Computer
Interaction (HCI).So far,Intersulpectivity was not an explicit concein the
representational guidance research program.

The theoretical thread intertWwning the
Gibson, 1979otion of affordances as relatidioperties of an actegnvironment
systemSut h(20b&gadér t i cul ati on of #Atechnol ogy afforl
meaningma k i (p.8lb)as an agenda for CSCL research speaks to the role of

affordances in CSCL thepand practice.
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2.1 Affordances

The concept of affordances is the intertwining thread of the theoretical framework
for this research prograrihe notion of affordance was introduced by J. J. Gibson
(1979) Gibson was prinrdy concerned with providing an ecologically grounded
explanation to visual perception. Affordance is a deceptively simple concept that hides a
very radical hypothesis. Given the ongoing debate around the notion of affordance
(Bingham, 2000; Chemero, 2001, 2003; Chemero, Klein, & Cordeiro, 2003; E. dnGibs
2000; Hartson, 2003; Hecht, 2000; Heft, 2003; Jones, 2003; Kirlik, 2004; Lintern, 2000;
McGrenere & Ho, 2000; Michaels, 2003; Norman, 1999; Pickering, 2000; Sanders, 1997;
Stoffregen, 2000b, 2003a, 2003b, 2004; Turvey, 1992; van der Kamp, Savelgbergh,
Rosengren, 200 1¥lirect quotes from the seminal thinker of the field, J. J. Gibgogelf
may help clarify the notion. The foll owing
Ecol ogical Approach to Visual Perceptiono
of Affordanceso. Bol dgiatheeorigina. Givdkomrate ot her e

| have described the environment as the surfaces that separate substances
from the medium in which the animals live. But | have also described what the
environmenaffordsanimals, mentioning the terrain, shelters, water, fire,
objects, tools, otheanimals, and human display$ow do we go from surfaces
to affordances? And if there is information in light for the perception of
surfaces, is there information for the perception of what they affbsd? to
perceive them is to perceive what they affat. This is a radical hypothesis,
for it implies that the fAvalueso and A me:
can be directly perceivedMoreover, it would explain the sense in which
values and meanisgare external to the perceiy@r J. Gibson, 1979, p. 127)
[boldface emphasis mine]

Theaffordance®f the environment are whatatffersthe animal, what it
providesor furnisheseither for good or illThe verb taaffordis found in the
dictionary, but thenounaffordanceas not. | have made it up. | mean by it
something that refers to bathe environment and the animal in a way that no
existing term does. It implies tm@mplementarily of the animal and the
environmen{J. J. Gibson, 1979, p. 127)
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An important fact about the affordances of the environment is that they

are in a sense objective, real and physical, unlike values and meanings, which

are often supposed to babjective, phenomenal, and mental. But, actuatly, a

affordance is neither an objective property nor a subjective property; or it is both

if you like. An affordance cuts across the dichotomy of subjectivebjective

and helps us to understand its inadequac It is equally a fact of the

environment and a fact behavior. It is both physical and psychical, yet neither.

An affordance points botlvays, to the environment and to the obsexv@r. J.

Gibson, 1979, p. 129boldface emphasis mine]

Gibson views affordances as relational properties between an organism and its

environment. Gibson was reacting against what he termed the overly sitgect
analysis of information processing in the thesrof perception of cognitive sciences.
Gibson intended to place an equal emphasis on the environmental properties in
determining meaning. Gibsondés theoretical
of the environment and thereby provide adeqohbjectside analysis for the phenomena
in visual perception. Gibsonbs theory of a
opposed to cognitive theories of meaning as interpretation. Although this was true of
orthodox cognitive psychology, current catgre theories of interpretation emphasize

both topdown subject side interpretive schemas and baettprabjectside information,

mostly due to the ecological challenge led by Gibson.

Il n a nutshell, cognitive psycthmpyiomgga al
of the world for interpretive purposes. On
psychol ogical theory of meaning emphasi zed
sciences, perception is about fAcopyingo in
ecol ogi cal approach, perception is al ways a

the actorenvironment system (phrasing inspirediry Arindam Chakrabarty, personal

conversatio.
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Gi bsondés notion of affordancBdwheaottake
perceptiondo is deemed problematic by cogni
cognitive process like learning and particularly problem solgdayman, 1999) #f Di r e c t
perceptiond is the theory that al/l an orga
and an environment. The organism perceives
informati doortumamambhent optic arrayso of t
the information for perception is out there in the environment and there is no need for
top-down interpretation as cognitive psychologists contend. Gibson was arguing for
perception as a basecological process. Of primary importance for the purposes of this
dissertation project is the tight coupling between perception and action in the ecological
view of perception.

Phil osophically, Gibsonds views concur
perception. Phenomenology as a branch of Western Philosophyfissheudy of st r u
of consciousness as experienced from thefirstr s o n  p o (Heath, 200B) v i e wo
Gi bsonbés ecological approach to the psycho
with MerleauP o n t(20@K4962hnighly influential study ofthéd Phenomenol ogy o
P e r c e.pwill make dhe connections between these two influestiablars of visual
perception by highlighting their commonalities in the philosophical detole
undertaken in section 2.&echnological intersubjectivityJntil then, it wouldsuffice to
say that both Gibson and MerleRonty emphasized the materidjectivity of meaning
in relation to the subjeciompared to orthodox cognitive scientific emphasis on rational

subjective interpretation of meaning.
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Many of the developments in human computer interaction to large degree can be
seen as a fulfillment of ¢hvision of Vannevar Bus{1945 /1996)Affordances are in
many ways centr al to the realization of th
(1945/1996) nf |l uent i al e s s AsyBudh gagé twee mmaoyr It ch i me&ksd . a
at an age of cheap complex devices of great reliability; and something is bound to come
o ut .dJhderstanding theation of affordances is a crucial factor in understanding
w h a tboundtodomeoutof t he i nformation age particul
dissertation project, in online learning.

Nor mandés introduction of t(Norenanc 1®90c e pt o
brought the notion of affordance into human computer interadRelevant literature
includesGaver 6s seminal art i ol19@lyaffaydanceas efenbdmo | o0 g y
spaceg1992) affordances for interactioftaver, 1996) Bradner s noti on
affordancgBradner, 2001)H a r t $2003)tasonomy 6 affordances into physical,
sensory, functional and cogn2000)cntieal af f or dan
review d the notion of affordnce anda structuration theoretical interpretation of
affordancegVyas, Chisalita, & van der Veer, 200&ffordances in HCI have laefy
been misunderstood as widgets, features and functionadiéisgite a crucial intervention
by Norman(1999)himself. This dissertatioaddresseorenvliedb s cal |l t o recl a
notion d affordance(2003) Technology affordancg$§aver, 1991; Suthers, 200&e
action possibilitiesn a technology environment given the technical capabilities of the
system and the action capabilities of the uSecialaffordancesareaction possibilities

for social behavio(Bradner, 2001; Suthers, 2006pcictechnical affordances asecial

25



action possibilities im societechnical system relative to an actorttBactors and
A a c t @atdurs 2AD05yare implicated in the notion of soeiechnical affordances.

The ontological foundations of the notionadfordances are materialist,
dynamicistand property realigTurvey, 1992) Turvey(1992, p. 180¢iting Lombardo
(1987)identifiesit he pr i nc i pldistingoishabte get mupually supportve
real asi ¢®e@ centr al insight of Gibsonds eco
perception. This principle of reciprocity is highly relevemtollaborative learning as
multiple individuals each with a specific subjective identity shape mutually supportive
learning realities. The ecological approach is dynamicist but not dialectical, holding that
fieverything changes in some respelstga noti N a | | Tureeg(pO62¢ . 576)

When appliedd learning interactions, this dynamicist notion of change restores the
balance in learning assessment between individual cognitive transformation (cognitive
being) and social group accomplishment (social becongssg) Barab et al., 1999 for an
excellent exposition of this viewJurvey(1992)proposed the first formal definition of
affordance as follows:
Thing Z with disposition q joins along X with disposition p to form thing
Wpq = j(Xp , Zg) with manifest property r (j is the joining or juxtaposition
function).
Let Wpq= j(X, , Zg) be composed of different things Z and X. Let p be a
property of X and q be a propgiof Z. Then p is said to be affordance of X
and q the effectivity of Z, if and only if there is a third property r such that
Wpq= j(Xp , Zg) possesses r

Wpq= j(Xp , Zg) possesses neither p nor q

Neither Z nor X possessegTiurvey, 1992, p. 180)
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T ur v @99 definition of affordance was critiqued by Stoffre@003) as
prioritizing the properties of environment and obscuring the relational aspect inherent in
the notion of affordances. According to Stoffregen,

Turvey (1992) considered only emergent propethas come into
existencewith the actualization of opportunities for action. However, the
animal environmensystem has emergent properties that are persistent, that
exist prior to and independeoit actual behavior. Turvey took properties of the
animal al environmenas ontological primitivegSanders, 1997Wwhereas in

my view it is propertiesf the ammali environment system that are ontological
primitives. (Stoffregen, 2003b, p. 123)

2.1.1Definition of Affordance

Taking issue the notion of dispositions
affordancesStoffregen(2003)proposed the following formal definition of affordance
that emphasized theganismenvironment relational aspect:

Let Wy, (e.9., a persoclimbing-stairs systeny (X,, Z;) becomposed
of differentthings Z (e.g., person) and X (e.g., stairs).

Let p be a property of X and q be a property of Ee relation between p
and q, p/qdefines a higher order property (i.epraperty of the animal
environment system), h.

Then h is said to be an affordance gf;\WWand only if

(1) Wpq = (Xp, Zg) possesses h

(ii) Neither Z nor X possesses (stoffregen, 2003b, p.123)

2.1.2Definition of Technology Affordance
Based on Stoffregéng2003b)formal definition of affordancesechnology
affordancesare defined as follows:
Let Wpq (e.g., persenheckingemail system) = (p, Sq) be composed of
differententitiesT (e.g., email technology) and S (e.g., email udesp be a

property of T and q be a property of S.
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The relatiorbetween p and q, p/q, defines a higher order property (i.e., a
property of the socitechnical systemp. Thenais said to be a technology
affordance of Wpq if and only if

0) Wpq = (Tp,Sq) possesses
(i) Neither T nor S possessas
Followingup t his formal definition with a cl

of the action potentialities of an afforda
[ €] Highefa a child is not the same as k#egh for an adult, so

the affordance is relative to the size of the individual. Btitéfsurface is

horizontal, flat, extended, rigid, and krleigh relative to a perceiver, it can be

sat upon. If it can be discriminated as having just these properties, it &uld

sit-onrable. If it does, the affordance is perceived visually. If thitasa

properties are seen relative to the body surfaces, the self, they constitute a seat

and have a meaning@l. J. Gibson, 1979, p. 128)

Technology affordances are action possibilities gaetion capabilities.

Techndogy affordances are not thingbhis category conflation has been the source of
much confusion in the HCI design community. Technology affordances are relationships
between perceptual actors and technological environmentaadlegly affordances are
not widgets on the screen, neither are they features of system implementation but they are
the emergent properties with reference to each-aetaronment systemiffordances in
HCI have been misterpreted as things that determawion instead o relational view
of a direct perception of affordances as actaing possibilities and meanifmgaking
opportunities in a technological environment with reference to an actor. Affordances are
relationships that underlie all perceptimmd are tightly coupled with action. Just like an

ecological surface affords meaning and actions relative to an organism so does a

technological interface. The real question is what information is available in the
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technological interfaces to specify whiaffordances given the cultural cognitive
properties of a user.

By virtue of being emergent properties with reference to an actor, technology
affordances can be termed relative to the actor but relativity is not subjectivity. In that
sense, technology affd@nces are not subjective properties. Neither are technology
affordances socially construct@dacking, 1999) Technology affordances are relational
through and through as they are the informational structure to be perceived intambien
arrays of the acteenvironment system.

It is important to emphasize that to Gibson, the environment is perceived as
surfaces and that what we perceive in objects are their properties for possible actions.
This is a very i mpeocrotlaongti csatla npcsey cahso | Qi gbys ohnodl
interpret the qualities of an object. Rather, we directly perceive the affordances for
action. As said earlier, adherents of cognitive psychology find this view problematic
gi ven Gi bsonds c otalpepresentationsdag egptain higher cognitiveme n
processes like learning. This point will be taken up for discussisedtion 3.3

representational guidance.

2.1.3Definition of Social Affordance
Let War (e.g., persetalking-to-anotherpersonsystem) = (Sq, © be
composed of differergntitiesS (e.g., talker) and O (e.qg., listendr@t q be a
property of S and r be a property of O.
The relation between g and r, g/r, defines a higher order property (i.e., a
property of the socibechnical systemp. Thena is said to be a social affordance

of War if and only if
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0) Waqr = (Sq, Or) possessas
(i) Neither S nor O possesses

2.1.4Definition of Socio-Technical Affordance

Let Wpgr (e.g., perseaendingemaitto-anotherperson system) = @
Sq, Or) be composed of differegntitiesT (e.g., email technology); S(e.g., email
sender) and O (e.g., email receivégt p bea propertyof T; q be a property of S
and r be a property of O.

The relation between p, g and r, p/q/r, defines a higlur groperty (i.e.,
a property of the socitechnical systemj. Thenais said to be a socitechnical
affordance of Wpqr if and only if

) Wpqar = (Tp ,Sq, Or) possesseas
(i) Neither T ,SQO, {T, S}, {T,0} nor {S,0} possesses

This formalism can be rea an activity system of subjegtobjectO and tools
T (Kaptelinin & Nardi, 2006) Rel ati ng t he dereiworktheoryn t o L
(Latour, 2005) both &tors(S)a n d A a(T, Orare implicated in the notion of soeio
technical affordance#\s mentioned before, research into social aspects o MGdn &
Nass, 1996; Nss et al., 1998; Nass et al., 1995; Nass et al., 18813hown that even
computetliterate users tend to use social rules and display social behavior in routine
interactions with computers. Social irdetion is strongly grounded in culture as every
person carries within himself/herself patterns of thinking, feeling, behaving and potential
interacting.

Gibson said

[ éBehavior affords behavior, and the whole subject matter of
psychology and of the socistiences can be thought of as an elaboration of this
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basic fact Sexual behavior, nurturing behavior, fighting behavior, cooperative

behavior, economic behavior, political behavadirdepend on the perceiving

of what another person or other persons affad, or sometimes on the

misperceiving of it.
[ €] what the buyer affords the seller

seller affords the buyer. The perceiving of thesaual affordancesis

enormously complex, but is nonetheless lawful, and it is basdteqriakup of

information in touch, sound, odor, taste,
The other person, the generaliz#ter,thealter as opposed to thegq

is an ecological object with a skin, even if clothed. It is an object, although it is

not merelyan objectand we do right to speak b&or sheinstead oft. But the

other person has a surface that reflects light, and the information to specify

what he or she is, invites, promises, threatens, or does can be found in the

light. (J. J. Gibson, 1979, pp. 1-336) [boldface emphasis mine]

Gibson treats the generalizetheras an object with a ecological surface
specifying information for social behavior. This dissertation conceptualizes the
collaborativeotheras an artifact in a technological interface specifying information for
social interaction. In a way soetechnical affordances are an amalgam of technology
affordances and social affordances.

I n I'ine with the abcbnolegy&fardascesdoe d quot es
intersubjective meaninma k i (8wheérs, 2006, p.315) this dissertation | studied
sociotechnicalaffordancesn the context of amter- andintra- cultural CEL
environment. In collaborative learning and for that matter in all social constructivist
pedagogi cal paradigms, social affordances
In computer supported collaborative learning (CSCL), computer supported abaper
work (CSCW) and social softwar&,i bsondés fdAmutual sogié f ordances
technical affordances

The formal definition of socibechnicalaffordancepresented aboveavethree

importantcomponentstechnology properties of individual aots,and the social
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association of the individuals in an interactional situation. The rest of the theoretical
framework addresses each of these elements. Cuttogaitive properties of individuals
are dealt in the section @ultureto follow immediately next.The section on
representational guidance addregsebnology The section otechnological
intersubjectivityaddresses the social association of the individuals in a technology

supported interactional situation.

2.2 Culture

The concept of culture hascheckeredntellectual historyRaymond Williams
(1983)hastermed culturdone of the two or three most cocC
| a n g ym8g)aMiliams attributes this complexity of thmncep to itscomplicated
historical development in many European languagestasdbsequent adoption in to a
plurality of academic disciplinegurther complications with the concept oftcoé arise
from the slippage of meaning between the academic usagfes i®rm and the popular
usages ofthetermi ke i n Ahi gh c uAdtheewreloguentWiliamso p ¢ ul
(1977, p. 11p u t ghe comcepfiat once fuses and confuses the radically different
experiences and tendencies of its formatid@e Victorian Ethnologist, Edwartylor,
is widely credied forproviding the first definition of culture innghropology.According
to Tylor,

Culture or civilization, taken in its wide ethnographic sensthat
complex whole which includes knowledge, belief, art, morals, law, custom, and
other capabilities and habits acquired by man as a member of society
(1903/1988, p. 64)

A compiled list of over 200 different definitions of culture can be found in

Kroeber anK | u ¢ k h(I®B2)critisal review ofthe concepbf culture.Table 2.1
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generated from Kr @8B)summarined thedifferentkahabytical 6 s

emphases of different definitions of culture.

Table 2.1: Definition groups of the concept of culture from Kroeber and Kluckhohn (1952)

Culture Definitions Groups | Definition Emphasis

Descriptive AEnumeration of cont ¢
Historical AnSoci al heritage or {
Normative ARul e or wayo (p. 95)
Psychological ACul ture as a probl e
Structural APatterning or organ
Genetic ACul ture as a produc:

Tracing the intellectual evolution of

and its tensions with the notion of civilization, Kroeber and Kluckh(d®®2)categorize

the different definitions of cultures into 6 grougsscriptive, historical, normative,
psychological, struciral and geneticTo this grouping of definitions of culture, it is

fruitful to add notios of culture agdentity and also generative notions of cultdree
psychol ogi cal definitions of culture have
problemsolving d e {Kroeber& Kluckhohn, 1952, p. 105nd also have an

emphasis on culture as learnifigvo otherdefinitions of culture are listed bmh:

Culture is learned and shared human patterns or models for living; day
to-day living patterns. These patterns and modelsgolerall aspects of human
social interaction. Culture is mankind's primary adaptiechanisniDamen,

1987, p. 367)

Culture is the shared knowledge and schemes created by a set of people
for perceiving, interpreting, expressing, and respondingeadcial realities
around thenfLederach, 1995, p. 9)

In the abovawo definitions culture is defineds patterns or sches Culture is

shared and is a factor i The defimitiansatke vi dual 6 s

emphasize the adaptiveness implicit in the notion of culture and the importance of culture
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as an active notion and not a passive @udture conceived of aadaptations to the
environmendl demands towards some instrumental ends has been a feature of cultural

ecology strands anthropology.For exampleaccording to Whit€1943/1996, p.339)

Aal l i fe i s a andaulturg ipd neeans io that struggletoward the gy 0
ends of survivalAs Redfield(1948)definesitiicul t ure 1 s the shared
mani f est i n (Gtedtby Taiandis, H. in the Foeseworddo Hsmuet al., 2004,

p. XV).

2.2.1Definition of Culture

This dissertatioruses the definition of culture as

At he collective programming of the mi.ai
members of one group or (Hafsteelg POB7yp. of peopl
5).

The emphasis in Hofstededs definition i

inherited by human nature. Thec ol | ect i ve pr o ghighlightaicutuge of t h «

as a collective activity that is to be conceived as a dynamic process rather teaive pa

state. The othguartof the definitoni whi ch di sti ngui shes the me

category of p epoiptd oathdindivdmal ane groudentitydormation

and sustenance aspect®ofulturationin social institutions like famyl, school and

work. Culture come$rom a perceivedimilarity of individuals withina cohort group (be

it alinguistic communityanethnic group or a scientific communitghdin that sense it

is collective.This similarity is not intended to be exaogither does it implyessentialist

homogeneityln a multicultural societyculture is abou& collective particularity.
Hofstede(1997,p.18y el at es fcol |l ecti ve (I®F7pgr ammi n

noti on o fAs miehtianed earliesl 0 f s t defohiBod is interpreted in this
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dissertation projedtom the Vygotskian soctgultural perspective f  sobia i
formation of the mindl(Wertsch, 19854 Co |l | ect i v eispottoller a mmi n g o
understood as an external imposition but an active satheécologicatomposition in
which the @rticular individual plays the protagonista k en t oget her, MfAsoci
and fAcoll ecti ve prindicate acogntivensghemadufturetish e mi n d
conceptualized as cognitive schema in théissertation

This dissertatiorconceptualizethe notionof culture asan independent variahle
Cognitive sciences have highlighted the rols@ipts andchemas and modeisthe
mundane activities adverydaylife (Sternberg, 2006)n thisdissertationcultureis
conceptualizedh this cognitive scientific seess a cultural schem&ultural schemas
are putative structures; they are properties of an indiviloahd. Cultural schemas are
not things; neither are they substan€adtural schemas are the historical products of the
processes dfollective programming of the mindThus cultural schemas are properties of
an i ndi vi duHhislograpbhy irclgdesahe mteractive effects of the
geography of t hat ecolog)iandihe farmdtivie exparignbestbén gi n g
collective programming ohie mind(history). Cultural schemas are etic categories
(scientific constructs) of cognitive analysis and not emic conceptions (experiential) of
individual subjectiveexperiencdsee Harris, 1998/1966 for more on the emic vs. etic
distinction and also a defense of his posstigi cultural materialism)

This dissertatiorusesSchwartd €001)Portrait Value Questionnaiand
GLOBE study(House et al., 2004uestionnaireo measureultureat the individual
and group levels respectivelijhe SL-ASIA scale(Suinn, Ahuna, & Khoo, 19923 used

to evaluateacculturation of th€hineseparticipantsstudyingat the University of
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Hawaii atM U n .dTlae issues related to the instrumentation of the concept of culture ar
taken up for discussion chapter3SThe next section i srali ntr oduc

dimensions model and cultural differences in traditional learning and schooling.

2.2.2Culture and Behavior

Cultural models can be used to identify the differeete/eercultures that
affect theuse ofcomputer supported collaborative learning environs\diitere are two
kinds of cultural models: typologies and dimensions. Typologies describe a number of
ideal typeseach easy to imaginBimensional models group together a number of
phenomena in a societiyatwere empirically found to occur in combinationto
dimensions. Typologies are difficult to adopt in empirical research as real cases very
rarely correspond to one single ideal typa. the other hand, dimensional models are
well suited for empirical work as they allow the measurement and evalotioa
central construct of culture. Further, dimensional models of culture allow for

falsifiability (Popper, 2002a, 2002bj theoretical predications.

2221Hof st ededs Cul tur al Di mensi ons Mo

Hof stededs seminal work on cultures 1in
four dimension®f culture identified across0 nationsand 3 multicountry region&ach
dimension groups together phenomena in a society that were empirically found to occur
in combinationln this sectionHo f st ede 6 s d edrigimalifauricadtarad f or t h e
dimensionsare listed followed by aiscusson of eachdimensionwith respetto learning
and schoolingThe fifth dimension of Longvs. Shortterm Orientation was added later
(Hofstede & Bmd, 1984, 1988) Hof st ede 6 s aenodelindicatesiwhatl i me n s i «
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reactions are | i1 kely and underApperainAdd abl e gi

containsdata fromH o f s t feuddéim®&rssional cultural model.

2.2.2.1.1Low PowerDistancevs. HighPower Distance

Power distance i&he extent to which the less powerful members of institutions
and organizations within a country expect and accept the pgbatas distributed
unequally (Hofstede, 997, p.28) People in large power distance cultures are much
more comfortable with a larger power/status differential than gpoaler distance
cultures. Table 2, adapted fronHofstede(1986, p. 313)outlines the effets of power
dimensionin traditional classroom settingst 1 s | mportant to note
conception of power distanceisnotedbi r ect i onal one; it i s con
expectation and acceptance of unequal distributions of powesoaia setting.

Table 2.2: Effects of power distance dimension in traditional classroom settings

Small Power Distance Societies Large Power Distance Societies

Studentcentered education Teachercentered education

(premium on initiatve) (premium on order)

Teacher expects students to initiate Students expect teacher to initiate

communication communication

Students may speak up in spontaneously Students speak up in class only when

class invited by theteacher

Students allowed to contradict or criticize¢ Teacher is never contradicted nor publicl

teacher criticized

Effectiveness of learning related to amoy Effectiveness of learning related to

of two-way communication in class excellence of the teacher

Outside class, teachers are treated as e( Respect for teachers is also shown outsi
class

Table taken and adaptédm Hofstede, G. (1986). Cultural Differences in Teaching and Learning.
International Journal of Intercultural Relations, (@), page313.

If onlineeducation is offered as an alternative to traditional schooling then it is

important to investigate how students perceive the social affordancesooiities
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learningenvironmentsin the contextof hi s di ssertati ataskpr oj ect o
students ca&onstructingknowledge magp are provided information attributed to

scientists who have authority by virtue of their expertise and experience. Arguments from
authority are valued in the scientific enterprise if thasgnoritiesare reognized as

adherats ofthe scientific methodl'he point heres not whether the issues of power

distance wil show up inonlinelearning environments.d&her how does thigultural

dimension helus to understanthe interactional behavior in online learg settings?

Power distance becomes an important dimension to consider in collaborative
problem solving involving students from lower and higher ends of the relatively ordered
power distancédimensional scaleCollaborative learning does away with tinaditional
instructional role of a teacher. Collaborative learnigygaces thasymmetrical teacher
student dyad witlan often symmetricatudentstudent dyadcf., T. Anderson et al.,

2001 for a more nuanced view on the fundamental asymmetry in Vygotsky's discussion

of dyadic interactions in ZPD¥ollaborative learning reptasa didactic pedagogical

approach with @ocialconstructivistone.In the case of high power distance cultures, this
reconfiguration in learningrocessesults in a replacement of the more hierarchical

power structures with flatter ones. Do studerke @dvantage of this imanline

learning setting®rom acognitivestandpoint, itisinterestin t o i nv ecultuialgat e h
s ¢ h e adapirdthis reconfigured learningnvironmentFor example, what would be

the role of confirmation biaSternberg, 2006 problemsolving in intercultural

collaborative learning environmentS@rther, @ students from high power distance

cultures conform to the expert opinion even in cases where it explicitly contradicts the

available evidence? What role does the collaborgiezplay in these learning
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interactionsThese are a few of the questidhat becomeelevant when the power

distance dimension is considered in intdteral online learningnvironments

2.2.2.1.2Individualism vs. Collectivism

fi ndividualism pertains to societies in which the ties between individuals are loose:

everyonds expected to look after himself or herself and his or her immediate family.
Collectivism as its opposite pertains to societies in which people from birth onavards

integrated into strong, cohesivegnr o u p s ,

protect them in

dimension describes the degree to whichacudunep hasi zes an

whi ch

the self or the group. Tabk3, adapted fronHofstede(1986, p. 312)summarizes the

implicationsof this dimensiorfor traditional classroom settings

Table 2.3: Effects of collectivism vs. individualisn dimension in traditional classroom settings

t hroughout

iond i

Collectivist Societies

Individualist Societies

Students expect to learn how to do

Students expect to learn how to learn

Individual students will only speak up in
class when called upon personally by the
teacher

Individual students will speak up in class
response to a general invitation by the
teacher

Individuals will only speak up ismall
groups

Individuals will speak up in large groups

Large classes split socially into smaller
cohesive subgrougsased on particularisti
criteria (e.g. ethnic affiliation)

Subgroupings in class vary from one
situation to the next based on universalis
criteria (e.g. the task "at hand")

Formal harmony in learning situations
should be maintained at all times

Corfrontation in learning situations can b
salutary; conflicts can be brought into the
open

Neither the teacher nor any student shou
ever be made to lose face

Faceconsciousness is weak

Table taken and adaptédm Hofstede, G. (1986). Cultural Differences in Teaching and Learning.
International Journal of Intercultural Relations, (3), page 312.
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This dimension is of particular interest to the social constructivist theories of
learning given the small groupzsi emphasis. In intewlturaland mixed gendesnline
learning groups, dynamics of-group and ougroup memberships might affect how
certain technology affordances are appropriated as social affordances. They might also
affect the perception of othewstents in the online learning environment. The notibn
facesaving might have interactional implications. Face saving, for example might affect
subjective perceptions and evaluation of the user interface, online interaction and
instructional elements @n online course.

It is alsointeresting to empiricallgtudyhow thefi h a ny/mm i nt enanceo
preference of students from collectivist cultures plays out in confirming and
disconfirming hypothesig an online learning environmerased on socicognitive
conflict theory, collaborative learning effectiveness is thought to be influenced by the
extent that students jointly identify and discuss conflicts in their knowledge beliefs
(ConstantineGonzalez, Suthers, & Icazd)his works well in an individualist culture but
in collectivist cultures conssual forms of intersubjective meaning making processes

may be more prevalent.

2.2.2.1.3Femininity vs.Masculinity

i Msculinity pertains to societies in which the gender roles are clearly distinct;
femininity pertains to societies in which the gender rolas e r (Hafspede, 1997, p.
82). Thisdimension refers to expected genldased division of laban a culture. The
cultures that score towards what Hofstede referns confusingchoice of category
labels,as "masculine"” tend to have very distinct expectations of male and female roles in

society. The more "feminine" cultures have a greater ambiguity in wagpexted of
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each gender. Tabke4, adapted fronHofstede(1986, p. 315)summarizes the

implicationsof this dimensiornn traditional classroom sétgs.

Table 2.4: Effects of femininity vs. masculinity dimension in traditional classroom settings

Feminine Societies Masculine Societies

Teachers avoid openly praising students| Teacher®penly praise good students

Teachers use average student as the no| Teachers use best students as the norm

System rewards students' social adaptat| System rewards students' academic

performance
Students practice mutual solidarity Students competsith each other in class
Students try to behave modestly Students try to make themselves visible

Table taken and adaptédm Hofstede, G. (1986). Cultural Differences in Teaching and Learning.
International Journal of Intercultural Relations, @), pag 315.

An aspect ofALN research has focused on measuring and evaluating,social
teachingandcognitive presencim online learning environmen($. Anderson et al.,
2001; Garrison et al., 2001; Rourke et al., 200hedimension of masculinity vs.
femininity can influence the subjective perceptions of students in a multadultu
classroom or a collaborative problem solving gresijissues of praise, reward,
recognition and competition can affect collaborative learning process and out@tiises.
dissertation projecteeks to identify the effects of culture on the division tdrarctional
labor and the distribution of cognitive work in collaborative problem solbing

investigating how participants appropriate affordances

2.2.2.1.4High Uncertainty Avoidancers. Low Uhcertainty Avoidance

Uncertainty avoidance i&he etent to which thenembers of the culture feel
threatened by uncer t(Hofstede, 4997, p. 2li&8)inie dinmens®n t u at i
refers to how comfortable people feel towards ambiguity. Low uncertainty avoidance

cultures feel much more comfortable with the unknown. High uncertainty avoidance
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cultures prefeformal rules and any uncertainty can exprésafiin higher anxiety.

Table2.5, adapted fronHofstede(1986, p. 314)summarizes thenplicationsof this

dimension in traditional; classroom settings.

Table 2.5: Effects of uncertainty avoidance dimension in traditional classroom settings

Weak Uncertainty Avoidance Societies

Strong Uncertainty Avoidance Societies

Students feel comfortable in unstructure
learning situationsrague objectives,
broad assignments, no timetables

Students feel comfortable in structured
learning situations: precise objectives,
detailed assignments, strict timetables

Teachers are allowed to say "l don't
know"

Teachers are expected to have all the
answers

Students are rewarded for innovative
approaches to problem solving

Students are rewarded for accuracy in
problemsolving

Teachers are expected to suppress
emotions
(and so are students)

Teacher are allowed to behave
emotionally
(and so are stlents)

Teachers interpret intellectual
disagreement as a stimulating exercise

Teachers interpret intellectual
disagreement as personal disloyalty

Table taken and adaptédm Hofstede, G.

(1986). Cultural Differences in Teaching and

Learning.International Journal of Intercultural Relations, @), page 314.

In collaborative learning environments withowledge mapping representations,

screen clutter is an issue. Screen clutter in the case of collaborative representations

doesnot

the screenUncertainty avoidance might influence how screen clutter is perceived and

interpreted Thedimensionof uncertainty avoidanaean affect how students perceive

ke aippaysize butrratherlhis a function of kmewledge majitems on

social affordanes of the online learning environment gitkat the experimental task

contains highly ambiguous data (ssetion 3.3.2 Also of importanceare the effectsf

culture onacknowledgemendf the ambiguity of datanterpretation of the ambiguous

data angudgment of the relevance of the datahe unfolding interactional sequence.

Huo andRandall(1991)c r i t i

suggesting that

Hof st ededs

ci zed
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might introduce someffects of organizational culture. Hofstede formulated the

dimensions fronstatistical analysis of the answers to questions geavby IBM

employees irb0 countriesand 3 multicountry regionglowever, there is ample empirical
evidence to support that Hof sSeverdstudiess di mens
have revalida Hof st e d e §f@m exdmpi®m esee Baoclonarsl1994; Robertson &

Hoffman, 2000) Sondergaar{l994)r e vi ews over 60 replication
model and concludes that HofstEwdmede® di mens
GLOBE study of 65 societigglouse et al., 2004)as empirically formulated 8 cultural

di mensions and is | argemogel. i n agreement wi't

2.2.3Culture and Communication

2.2.3.1E.H a | lLlow-ss/s.High- Context Communication Dimension

The di me tow-coatextd o Vhigh-cortextt cul t ures i ntroduc
(1976)is important in the contexts and situations of intercultural communication.
According to Hall(1976, in high-context culturesisually the cultures with high power
distance, a member needs to be expliciliged to respond tdicit behavior that is a
deviation from the nornTable2.d i st s patterns of Hall és cul
context dimension.

Hall characterizes speaking as an art in fughtext cultures, with an emphasis
on the emotional aspect. Higlontext cultures privilege social motivation. In low
context cultures, by ctrast, members expect to influence others to act by explicitly

pointing out pertinent information. The information provided implicitly enables the
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communicating other to take the desirable decision.-tomtext cultures privilege

rational information.

Table 2.6: Low-Context vs. High-Context Cultural Communication Styles

High-context communication

Low-context communication

Communication is aimed at emotions ar
rhetorical persuasion

Communicative focus is ramal
information

Communications unhurried and long, as
persuasion takes time

Information is desired in quantity and
expected to be delivered at once

The main emphasis is not laid on the
transmission of information, as most of
lies in the context

Decisions are taken on the basis of
information

Both speaking and listening are someth
to be thoroughly enjoyed

Communicatoerrors carry social costs a
they blur information

Ambiguous interpretation is allowed

Unequivocal mterpretation is desired

In collaborative problem solving environments, the cultural communicative

context of the learners migatfect how much active discussiagiaboratiorand

reflection they engage in. Information sharing is necessary for joint problem solving in an

asynchonous learning environment but it might bsufficient to account foehrning

outcomegSuthers, Medina, Vatrapu, & Dwyer, 200/)the communicative context

varies across cultures than it becoragsa

riable of i nterest

interactional accomplishment of problem solving.

2.2.4Culture and Cognition

According toNisbettand Norenzaya(2002) mainstream psychology had made

four basic assumptions about cognitidiapting from themthe four foundational

psychologicabssumptionsegarding human cognition are:
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1. Universality. Basic cognitive processes$ sensation, grceptionattention and
memoryare universal. In other words, basic cognitive processes are invariant
across cultures and communities

2. Content Independer Basic cognitive processes are invariant across
contents. In other words, cultural differences in content do not affect the
nature and structure of the basic cognitive processes.

3. EnvironmentalSufficiency Cognitive processes of geatearning and
interferenceoperateupon environmental contents to equip the child for
functional survivalThe eavironment provides content to cognitive processes
without the need for cultural or social interventions. In other wordgjral
differencedn cognitive procesesare due to differergnvironmental
influencesand not social influences

4. Infinite Cultural Variance: Since the universal basic cognitive substrate is
content independent amtivironmentallysufficient, the range of cultures is a
function of the variance environmental conditions. In other words,
cognition places no constraints on the possible evolutionary design space of
cultures.

All'in all, these four assumptions led to a belief in a fundamental dissociation
between cognition and culture. One conggge of this was that psychology and
anthropology evolved into independent academic disciplines with mostly non
overlapping research agende®wever there were somea@ptiors to this dualist view
of cognitionand cultureThese exceptions includie psydology, Lev Vygotsky and

colleaguegVygotsky, 1930/1980; see Wertsch, 1985 for a biographical and historical
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treatment of this influential research movemgintcognitive anthropologymost notably
D'Andrade(1995)and Ros£2004) and incognitive sociologyDimaggio(1997)
Recentempiricalresults have shown that culture and cognition are mutually
implicated and are not disassociated as traditional psychology has postlated.
psychological perspective of tir@errelationship betweetulture and cognitioms
presented in Nisbet&tnd Norenzaya(2002) For a sociologicadynthesis othe
relationship, refer to the similarly titled article by Dimagdgi®97) An early
anthromlogical view is put forwarthy Rose(1968)and Ros$2004)states the current

theoretical and methodological developnsentcognitive anthropology.

2241Ni sbett and C-lltura RBsgchobogyd-inddgso s s

Richard Nisbett andatleagues have embarked uporneaperimental cross
cultural psychology research progransystematically investigateognitive difierences
across cultured’he next few paragraphs present a summative review of the main topics
of studyundertaken by Nisbett and colleagues and their empirical find@lys &
Nisbett, 1998; Choi et al., 1997; Choi & Nisbett, 2000; Ji et al., 2000; Masuda & Nisbett,
2006; Masuda & Nisbett, 2001; Nisbett, 2003sitt & Norenzayan, 2002; Nisbett et

al., 2001; Nisbett & Wilson, 1977; Norenzayan, 1999; Norenzayan & Nisbett,.2000)

2.2.4.1.1Attention to Objectwys. Attention to Field

Masuda and Nisbef2001) based on the result$ their experimental
mani pul ation of fAfocal 0 ob]j &apanese particippnesr c e p't
attendednore to the perceptual field as a whdbn the other handimerican

participants attendettior e t o t he @Af oc al ettasb jeporiats . Ma s u o
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Japanese participantstend gi ve more Acontextual 6 descri
American participants usually reféy objects. Alsowhen the background was changed ,
the performance of Japanese participants on a recogratskmécrease®n the other
handt her e was no effect on Aforéghesaman particip
experimental task

This effect has been studied earlier in
dependence vs. field indepl@/dNsbettand by Witk
colleagues have showrdaect correspondence betwetee behavioralcultural
di mension of dAcol | ec tthesogngivadinerssionoif n diif v ied Wa l i
dependence vs. Theiefihdihgsindichte thagrticipanmsdrendthe
collectivist cultures of China, Korea and Japan tend to be more field dependent whereas
their individualist cultural counterparts from Western Europe and 8% tdnd to be
more field independent.

The above cultural difference in attention to field vs. object is highly relevant to
collaborative knowledge map learning environments.-Bagn learners might pay
attention to a meaningful group of interrelated \kfezige map objects whereas Anglo
American learners might attend to individual objects and evidential relational links. The
cultural difference irperceptual and cognitive attentioan \ary the ways in which
referencing and deixis are carried out in caliabive discourse. Eastsian learners
might make more references to regions ofkkhewledge map and groups of related
knowledge majbijects (i.e., to fields of interestyhereas AngleAmerican participants

might referencéndividual objects in their daborative discourse.
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This translates into a soetechnical design hypothesis that given the choice of
referencing regions dnowledge majareas and individual objects in tkieowledge
map East Asian learners welppropriate the affordancés referencing fieldsOn the
other handAnglo-American learners wilhppropriate the affordancés referencing

individual objects

2.2.4.1.2Perception of Objectss.Perception of Relationships

In an experimental study task arbitrary objects presented a spiltcomputer
screen(Ji et al., 200Q)Chinese participantepoted more cevariance or relationships
than the American participants. The Chinese participants were also more confident of
their judgments than the American participants. Further, Chinese partiaijpdikes
American participantaiere not susceptible fop i ma c y (bettérfperfarmamnce for
items at the start of a test or list, ( Sternberg, 2006, p. 209))

The implications from this cultural difference in percepis thatAnglo-

American learnerby virtue of beingnore susceptible tiprimacy effeab might favor
earlier perceptions aefformationduring acollaborative learning task. Chinese
participants might perceive more relationships between the informatioowledge
mapand instructional materialeading to a greater number of evidential relation links in

theknowledge map

2.2.4.1.3Perception of Objectss.Perception of Substances

In an intriguing findingJmai and Gentnefl997, p. 169jeport thafi Amer i c an
and Japanese children generalized the simple object instances and the substance instances
di f f e MEsnnpliey that Japaneshildren perceive substances whereas American
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children perceive properties of objects. Nisbett and NorenZ2@@2, p. 23)nterpret it
as follows:
The lwao and Gentner (1977) results imply the radical conclusion that
Asians and Westerners literally see different worlds. Like ancient Chinese
philosophersmodern Asians see a world of substancé&sof continuous
masses of matteLike ancient Greek philosopherapdern Westerners see a
world of objectsi discrete and unconnected thingsold emphasis added]

From a Gibsonian theory of affadces, it would imply thaastAsians would
perceivethe substantial properties of objeatsaffordances. B#tnglo-Americanswould
perceivethe affordances of object properti@isimplicationneeds systematical
empiricalinvestigationto warrant a more radical generalizattbat perception of
affordances varies across cultur@is is the generalirection of the experimental study

undertaken intthow culture influences the appropriation of affordancestna- and

inter- cultural learning environments.

2.2.4.1.4Dispositional Causalnferencing vs Situational Causal Inferening

Existing evidence in social and cultural psychol¢@ioi & Nisbett, 1998; Choi
et al., 1997; Choi & Nisbett, 200@)arrantsthe claim that Westerngarticipans can
readily consider ambject outside of itsituational context while Eagtsianparticipans
are less inclined to do so. Contextual factors predomindastAsian participants
explanatory reasegiving for phenomena and in making predictions about futureteven
Dispositional aributions predominate Western participmaré  r -@iving forrcausal
explanations as well as predictidiNisbett & Norenzayan, 2002; citing Norenzayan,
1999) According to Nisbet{Nisbett, 2003)EastAsian participantsveremore
suscept i bightd i Hmog fok percaption of certainty of events, Sternberg,

2006)whereas AngleAmericanparticipantswerenor e suscepti bl e
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attr i bu{ovenemphasisofalispositional attributes to the cost of situational
attributes, Sternberg, 2006)
This cultural difference in causiferencingprocesses implies that East Asian
learnes might be more inclined to reasgiving that prioritizes situational factors when
compared to the dispositional attributionsAmofglo-Americanlearnes. One particular
implication would behecultural affect orcollaborative argumentatioslso, EastAsian
| ear ner s0 p estudy paprtensnigint foltod this daraei trajectory. This might
manifestasEasiksi ans 6 gi vi ng bhsiudypaeners duato sitagosal f or t |
attributions explaining anYngp-Amedcan ved unpl

learners might perceiveghi r col | aborative partners for t

2.2.4.1.5Categorical Organization vs. Relational Organization

According to Nisbett and Norenzay@002)

A number of studies indicate that East Asians organize the world in
rather different ways than do people of European culture. East Asians tend to
group objects on the basis ofslarities and relationships among the objects
whereas Americans tend to group oe Hasis of categories and rules (p.24).

They also report that a functional and/or contexsirailarity increasedhe
association fowords in Chinese patrticipants. On the same experimentaltasdjcan
participants performebetterwhen the words in the experimauld be associated by
invoking categorical rule€Choi et al., 1997)

Thisd i s s e sexperimerdgahsfudy involves a collaborative problem solving
task that requirethe organization of information about multiple competing hypothesis.

The implications fothis dissertation pjectare thatAnglo-Americanparticipantamight

organize data based on the hypothesis cate@orthe other hanBastAsian

50



participans may choose torganize information based on situational relaiops to
existing data. Bce the experimental taskquires collaborative econstruction of the
knowledge maphere might baninteractioneffect of thecompeting knowledge

organizationatultural schemas in the inteultural experimental group.

2.2.4.1.6Analytical Thinking vs. Holistic Thinking

Western participntshave an orientation to émntextualize propositions from
their situation and apply logical operations and categorical rules on them whereas East
Asianparticipans have an dialectical or i(Mgshatt&t i on t |
Norenzayan, 2002)Vesterneparticipans are more likely to think analytically whereas
EastAsianparticipans 6 cul tural i nclination i-s to thi
Asianparticipantar e mor e susceptible to Atypicality
Western counterpart$his cultural difference in cognitive processes mightifeahas
EastAsian learners preferringhighly inclusivefinal conclusion in the collaborative
problem solving task proposed by this project. Argtaerican learners migtargue for
more differentiate@dnalytical hypothesis that seems logically the maile.

Table 2.7below,compiled from Nisbetf2003, pp.xix, 4445) and Nisbett and
Norenzayar{2002, pp. 2425), presents a concise summarytegabove discussign
along with empirical evidence from the literatukeot e t hat Ni sbett and
AWesternerso has #Beeni adapPadtasi PAngko to
purposes of this project. Simil ashegn, Ni sbe

adapted-AssainERatticipantso.
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Table 2.7: Summary of cognitive differences between EasAsians and AnglecAmericans

Cultural Profile | Anglo-American East-Asian Empirical
Participants Participant s Evidence
Cognitive Process
Attention Object Field (Masula & Nisbett,
2001)
Anglo-Americans tend t¢ EastAsians tend to
attend to individual attend to whole fields Field Dependence
objects in the perceptual rather than individual (Witkin & Goodenough,
field objects 1977)

For an historical
analysis see, Haaken

(1988)
Perception Objectoriented Relationoriented (Ji et al., 2000)
Anglo-Americans have | EastAsians have (Masuda & Nisbett,
lesser difficulty in difficulty in 2006)
detaching objects from | disentangling an object
their perceptual from its perceptual
contextual fields surroundings
Causal Inference | Dispositional Situational (Norenzayan & Nisbett,
2000)
Anglo-Americans EastAsianssusceptible
susceptible to t o fshiignhdt b i (Choi & Nisbett, 1998)

overlooking of
situational factors on
observed behavior

Knowledge Categorical Rules Relational Similarities (Choi et al., 1997)

Organization _ _ _ . .
Reliance on categories ¢ Reliance on relationship

objects/events between events/objects
Reasoning Analytical Holistic (Nisbett et al., 2001)
Application of formal Willingness to (Nisbett & Naenzayan,
logical rdes and simultaneously entertain| 2002)
analytical procedures several contradicting
that emphasize nen hypotheses
contradiction in
hypothesis

Table compiled from Nisbe{R003, pp.xix, 4445) and Nisbett and Norenzayé2002, pp. 2125)

Van De Vijver and Leun¢?000, p.33have argued against the danger of the
usage of new methodological tools in cros#tural psychology resulting ind@no v e r
emphasis on fact findidg They hghlighted the recent trend of an analytical move away
from a descriptive exploration of cultural differences towards an explanatory account of

psychological differences across cultures. In light of their cautionary insights, the
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primary interest of thisneject is not to simply document cresgltural differences but
further understanding of cultural issues in computer supported collaborative learning in
particular and humanomputer interaction in general.

In the next few sections,summativereview of esearch inteultures and
computers is presented. This summative review is segmented into cultural i9ssess in
interface design, usability evaluatioiorld Wide Web (WWW), information systems
(IS), and computesupported cooperative work (CSCW) andiallearningThe rest of
the theoretical framework chapter consistingegfresentational guidanead
technological intersubjectivitipllows after the summativéiscussion of the literature

review on culture and computers.

2.2.5Culture sand Computers

Research into social aspects of HMbon & Nass, 1996; Nass et al., 1998; Nass
et al., 1995; Nass et al., 19978s iown that even computditerate users tend to use
social rules and display social behavior in routine interactions with computers. Social
interaction is strongly grounded in culture as every person carries within himself/herself
patterns of thinking, feglg, behaving and potential interacting. Much of this is learned
during development processescimnidhood. As soon as certain patterns of thinking,
feeling and acting have est abtheyedidetteret h e ms e
awaiting activatia or inhibition in appropriate situations. To learn new patterns of
thinking, feeling and acting one has to unlearn the old patterns, which is more difficult

than learning them in the first place for the first tifHefstede, 1997)

53



2.2.5.1User Interface Design

In a recent articleMarcus(2006)has expressed howvitle we know or understand
culture as it relates to useterface usability and design. He uses several examples to
highlight the importance of culture and points to recent developments as evidence that
culture does matter for user interface design aadility.

Development ofiser interfacasoftware for international use is mostly done by the
recommended process of internationalization and localizétioong, Lok, Lok, &

Driscoll, 1995; Taylor, 1992; Uren, Howard, & Preinotti, 1998)ernationalization is
the process of generating a generic core of the softiatés devoid of all cultural
characteristics and localization is the process of developing the alggpeadent product
for each particular culture.

Fernande$1995)has identified various cultural issues of nationalism, language,
social context, tira, currency, units of measure, cultural values, body positions, symbols
and esthetics that need to be addressed during global interface design. The various
solutions suggestddclude providingample space for accommodating varying width of
date formats ahtoplevel menu design takirignguages with large words into account.
Fernandes calls for the development of a set of international guidelines for the designers
and developers.

Similarly, Russo and Bodi1993)present a checklist of cressiltural items to be
considered in interface design. The checklist consists gfrtetber, date and time
formats; images; symbols; colors; flow and functionality. They discuss each item on the
checklist andhe poblems encountered in practicand propose solutions to avoid them.
They emphasize conducting international usability tests at every stage of the
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development procesRusso and Bogolace high importance on testing with native users
as they can help ilentifying the subtler issues of the interface.

Khaslavsky(1998)describes the impact of culture oser interface desighsts
variables useful for incorporating culture into desiggmd mentions issues incddization
of design. Khaslavsky calls féurther research to determine the effect of culture on
interface perception and modeling so that a standard practice for software design can be
developedKhaslavsky suggests conceptual localization that matchesa r 6 s cul t ur &
specific mental model of the software and functionality as an effective way to design
international interfaceg&lnahrawy(2001)has given culture specific recommendations
and guidelines for ebsite designers. Elnahrawgysthat differences between cultures
affect the understanding of the websites and calls for further research cnutoss
effects in user interface design.

The cultural issues ddessed by all the above ardlatlevel of a direct
manipulation single user interfacBheydo notactivelyconsider cultural issues gocial
interactionaldesign. Symbols, rituglsorms,values and practices amenongsthe most
visible manifestations of culture and taken together they coweortant aspects of the
concept of cultur¢Hofstede, 1997)The cultural issues identified abofiEnahrawy,

2001; Fernandes, 1995; Khaslavsky, 1998; Russo & Boor, t@®3)der only the
symbols and rituals of different cultures ignoring iasic question of the relationship
between culture and affordancéssues in interface design due to the diffeesria
social anccognitive processeare keft unidenified. This dissertatiod aimis to identify

cultural issues and their effedtsintra- andinter- cultural onlineenvironments
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2.2.5.2Usability Evaluation

The true measure of the success of localizatigdgheproduct is found by the
usability evaluation with real users. This is done by employing usability assessment
techniques like questionnaires, interviews, thahdud,user studies, heuristic evaluation
etc. Usability testing might not provide accurate information when a localized product is
tested with techniques that are from a different culture. There can be a cultural mismatch
with the target (local) culture when the usability assessment techniqaeg bethe
culture in which the product was developed, in most cases the US.

Just as different cultures call for differarger interfaceersions 6the same
software angbroducts, different usability methods might be needed for different cultures.
International usability testing generally involves a usability expert from the product
country and a local facilitator in the target cour{tdyelsen, 1996)When differences in
cultures exist between the usability test evaluatoi$itédors and the test participants,
usability assessment techniques employed in the usability testing may mask the usability
problems instead of discovering them.

Prior research has found that culture affects the usability evaluation p(Beess
et al., 2000; Damen, 1987; Day & Evers, 1997, 1999; Elnahrawy, 2001; Evers, 1998;
Lee, ; Moon & Nass, 1996; Sears et al., 2000; Vatrapu & R@uizones, 2006; Yeo,

1998, 2001) For example, culture affected the functioning of focus gr¢Bps et al.,
2000) the thinkaloud protocolYeo, 2001) questionnairefDay & Evers, 1999)
understanding of metaphors and interface dedigty & Evers, 1999; Evers, 1998nhd
structured interviewgVatrapu & PérexQuifiones, 2006)rhe role of culture ithe
usabilityevaluation obnlinelearning environments particular and HCI in general
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remains largelyinexploredHaving said thatcultural effects in usability assessment of
CSCL environments are nopamarytopic of study for thiglissertation project
Neverthelessusability remains a crucial issue for evating educational technologies.
Thereforethis dissertation condtsusability assessment by the administration of a

subjective user satisfaction questionn&@®1S, n.d)

2.2.5.3World Wide Web

Based on Marcus and Goy20D00) Ford and Gelderblorf2003)investigated
how Hof stededs cultural d onmsenirderfacenravigatibrf e ct U
tasks The authors report that no significant differences were found in the accuracy or
speed levels achieved by the participanfsey attribute most of the differerscéound in
performance measures to more usalikes Based on their results, the authors provide
some suggestions for better websiésign However,Ford and Gelderblomoint out
that there is little empirical evidence to support their suggestions Hridrdarther
crossculturalHCI research and atysis. The limitations of theesearch study as
delineated by the authorsdrep ossi bi |l ity of inaccurate eva
cul tural profile, | ack of oresronthexclliturdlor t he
dimensionslack of control on any possible interplay between the cultural dimensions
and a similar lack of control on any possible interface element interaction.
K-P.Lee(2004)conducted a study to identify how cultural characteristics
influence peoplebs interaction with produc
multicultural study The results of the study showed significant differences between
Japan, Korea and WSin interaction styles. Depth of the interface was turned out to be

most contributing factor for usability of Korea and US¥ereadayout was thenost
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significant facto for Japanesasers Lee concludes that the difference in the cultural
characteristicef usersaccounted for thdifferences in theimteraction styles.

Sears et al(2000)examined the international differences and effect of-kigth
graphical enhancements on the perceived usabflityebsites They found significant
differences between the users belonging to the two different cultures of United States of
America and Switzerland&pecifically, compared to the US participants the Swiss
participants gave lower ratings for ease of informationenedt, disagreed more about the
information quality, were more negative about the website appeal, more likely to disagree
that the website would be better if network latency decre&ed2001, 2003)liscusses
the localization strategies for building culturalgmpetent multilingual and
transnational websites. Preliminary findings from the exploratory study comiaim t
contextual clues and cultural markers in website design influence usability and there is a

need for integrated localization

2.2.5.4Management andinformation Systems

A research study has shown that culture dkhited impact on some aspects of
IT decisionmaking(Teng, Calhoun, Cheon, Raeburn, & Wong, 19€%ong, Yang and
Wong(2003)examined moderation aspects of cultural differences on the relationships
amongonlinetrust, perceived value of the goods andises and online purchase
intenfion.The aut hors conducted a preliminary <co
online auction experiences and a focus group discussion for operationalization and
validation d their research model construct$iey identify thendividualism
collectivismanduncertainty avoidancd i mensi ons of Hof stededs c

potential to influence tigt formation and purchase intemt amongstonsumers.
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Chau, Cole, Masse¥ontoyaWeiss and O'Keefé2002)explored the cultural
differences in the onlinedhavior ofconsumers from the US and Hong Kong and found
significant cultural differences in online consumer behavior acrogs/itheountries.

Vick (1998)says that groupware research has neglected the impact of cross
cultural characteristics on international and distributed teamwork and that most
laboratory studies reported are with homogenous student ginyas, McLean, Smits
and Burn(1994)analyzed the perceptionwork among US and Honigong
information sciencepr of essi onal s by applying Hofstede
empiricd support for their theoretical predictiaridawhinney, Lederer and Tdi1993)
compared personal computéilization by managers in the BWSwvith managers in South
Africa. Theyconcludel that while some of the differences observed could be attributable
to cultural differences between the US and South Africa it is also likely that they could be
attributable to sampling differences.

Kumar andBjorn-Andersen1990)did a crosscultural comparison of IS designer
values betweehusiness and governmental organizations in Canadm @&whmark. For
both countries they found the dominance of technical and economic values and cross
culturaldifferences in these values between Canada and Denmark. Bq20@3%
based on his experiences with software development projects in India, US and Japan
notes thacultural differences had a large impact on software engineering. Borchers states

that i n sever al Ilturaimada closety snatdhed fobsergationsd s c u

2.2.5.5Computer Mediated Communication

Amant(2002b)proposed an empirical research agenda to investigate whether the

distinct patterns of findings in the computaediated communication research area and
59



the intercultural C 0 mmu n i lraught tagetherire s ear c h

intercultural computemediated communication settings.

Kayan, Fussell and Setlo€R006)have investigated crossiltural differencein
instant messaging (chat) usage between AsiaNorth American users. They report
Asi an wuser s 06 ppareythatrsessioose audiaeo chahand tge of
emoticons compared to North American users. The authors attribute this to the
collectivism and higkcontext communication cultural dimensions of Asian users.

Setlock, Quinones and Fuss@bD07)have conducted an experimental study that
compared communicative performance of hgintext American dyads, leaontext
Chinese dyads and mixed cultural dyads. The experimental manipulation consisted of
dyads doing a negotiation task either audio conferencing or video conferencing. The
experimentatesults failed to support the theoretical predications made from Edward
Ha | (19968 communicative context cultural dimension. Results, however, indicated

crosscultural differences in word usage and interactional quality.

2.2.5.6Computer Supported Cooperative Work

Olson and Olsof2003)report a theoretical application of the cultural models to
remote software development teaiscording to them, culture can influenteam
composition and teamwork. In the case of multimal team composition (i.e. the team is
collocated but its participasibelong to different culturesgttribution of teammates,
length of assignment, motivation, trust and relationships are all influenced by culture.
Teamwork is influenced by culture planning, decision making, argumentation style,
conversational content, conversational flow and use of time are to a very large extent

dictated by national culture with organizational cultural influence to a small extent. The
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authors also discuss the pdwsicultural issues in synchronous (reale) and
asynchronous groupware. According to Olson and Olson, culture influences both the
process and the product of brainstorming, decision support systems, video as well as
audio conferencing. The authors padt that culture is mostly hiddeand providing
cultural awareness is a challenge that needs to be addressed to deal with the impacts of
culture.

Setl ock, F u s s €2009 firedingd shdiethainexpertmbndakgroups
with homogenous and heterogeneous cultural backgrounds had different perceptions of
the study task. They also report that even though cultural differences were reduced in the
computermediated communication cotidin of instant messaging (IM) they were not
eliminated. The findings of Setlock et al., contradict those of Anderson and\Miltx.
Anderson & Hiltz, 2001yvho found thaculturally heterogenous experimental groups
achieved greater consensus using asynchronous group support systems (GSS).

Massey et al(2001)studied the perceptions of tadchnology fit in global
virtual teams. They define dodpal virtual team ad a&ulturally diverse, geographically
di spersed, and el ectr onip2a7)Thegyarguethahuni cat i n
different technologies may be better suited for conveyance of information against
convergence to decisions. In arpxatory controlled experiment they studied the
technologytask perception of-person teams dispersed across four sites in the US, Japan
and Europe and communicating with each other solely through the Lotus Notes
groupwae. Individualisni collectivism anduncertainty avoidance dimensions of
Hof st ede ds andctommunieation cootektedlity were the three variables

considered. The results from the psiidy questionnaire showed significant differences
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in the perceptions of tagkchnology fit acres the various cultures. The authors suggest

that culture moderates the perceptions of-tasknology fit. However the authors did

not address the issue of response centering in the questionnaires. The extent and nature of
positive and negative feedbadken by participants is mediated by cultufe save the

face of the designeendfacilitators,participants from high power distance and

collectivist cultures will critique less and praise m@ratrapu & Pérexuifiones, 2006)

Krishna, SahagndWalsham(2004)exploral crosscultural issues in software
outsourcing and state that challenges amount to the need to adapt to the cultural norms of
social behavior, attituddgewards authority and language usage. The authors citing
BrannenandSalk(2000)statethatian att empt to under stand an
towards the other partner in a cr@sstural collaboration has been calledegotiated

cultural (pBbyspectiveo

2.2.5.70nline Learning

Amant(2002a)put forward a set of classroom exercises to provide what the
author terms fAinternational online interac
unidirectional and bidirectional depending whether students interact with online artifacts
or online indivduals. Overall, the aim is to enhance intercultural competence and
increase international awareness besides improving technical communication skills.
Kim andBonk (2002)report crosscultural differences in online collaborative
behaviors of the US, Finnish and Korean participantsdin gtudy. Daniels, Berglund
andPetre (1999)found cultural differences imternational projects in underghaate
computer scienceducation. McLoughliff1999)based on her experiences with

developing wekbased instruction for Australian Indigenous education calls for a
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culturally responsive technologivonen, Sonanwald, Parma, anéooleKober(1998)
found culturally influenced differences in language and communication styles in a library
andinformation studies course taught over the Internet in Finland and US.

Walton and Vukovié £003)work with south African students from
disadvantagetdackgrounds found thaifferencesn cultural specificity of visual forms
and knowledge categorizatiomake it difficult for the students to make the transition to
the web useCrump(2004)explored the effects of computihgarning environment on
the newly arriving international studentst universitiesn New Zealand. The author
reports that the cooperative and collaborative learning environment was an issue of
concern to the students. The author says it is likely dueetoversimplification of social
structure of groups, individual and group goals and the diverse nature of knowledge
construction in the collaborative learning environments.

Duncker(2002)conducted an ettography of the usability ofldrary metaphor
used in digital libraries in the cultural context of the Mawho are the indigenous
population of New Zealand. Dunckerysahat metaphors and metaphorical thinking are
strongly rooted in culture. The Maori found the digital libraries interesting but difficult to
use due to the breakdown bktlibrary metaphor given that Maori culture traditionally
transferred knowledge asal histories, songs, dances, and artifa€edler, Pérez
Quifiones and Vatrap2006) outlined cultural issues and opportunities in computer
science education.

From the above body of work it is evident that culture does influeac®n
computer interaction as well as computer sugbsbcial collaboration. Emerging

research finohgs also suggest thanline learningenvironments are no exceptitm
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cultural dfects The increased offering and availabilitywaéb-basedcourses by
universitiesand community colleges suggésatwe might beentering an eraf online
learning that will fundamentally change the nature of education. This is not merely an
argument from technological determinism hyragmatic assessment of the pedagogical
possibilities of technologgnhancedducationEducators need to be aware of online
learning issues to make informed choices about the future use of networked computers in
schools colleges and universitigRussell & Russell, 2001Y his dissertationvill
provide an understanding of the cultural issues and effeotdiite learing
environmentand help addressiltural issues in online learnirigr a global student
population.

Geert Hofstedand otherdiave empirically demonstrated tlzatiture affects
social behaviorRichard Nisbett and colleagues have demonstrateduhate
influences cognitive process&snerging results in educational technology research have
indicated thatulture influencesnline pedagogiesThis research will investigate
whethetHo f ss edebt ural di mensions modelof al ong w
cultural communicative contexsxulturah | i ght of
psychology findingean provide a pragmatic theoretical foundationH@1 researchnto
cultures and computer&Empirical dservation and demonstration of the cultural effects
in sociatechnicalenvironments is the critical first stepunderstandingheinteractional
practices obnline environmentsSystematic studies can then be conducted to formulate
guidelines and techques for the design and implementatiomoline learning

environments that take cultural issues into account.
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In the next few sections, the notionsrepresentational guidanead

technological intersubjectivityill be introduced and discussed.

2.3 Represntational Guidance

The experimental task of this dissertation project requires participants to
collaboratively construct knowledge mapvith the help of external representations. The
discussion presented aulture and cognitioempirically demonstratease tight coupling
between cognitive processes and cultural dimensfm$nquiry into the nature of
external representations becomes relevant for the purposes of this dissertation project.

The nature of representations, their structures and interactions of the central
concerns of cognitive scien¢@/inn, 2004) In the next few paragraphs, following a brief
discussion on representations, definitions of internal and external representations are
provided The definition and discussion on representational guideffieet is presented
next.A discussion of how culture and cognition might be mutually influenced by each
other in a collaborative problem solving tasiing external representaticieiows. This
section concludes with a synthesis of the ecological psyghmotion of affordance and
cognitive psychology notion of cultural sc

af f or d apnetmenargschematiadapted from cultural ecology is presented last.

2.3.1Representation
They st em of ment acbnsistsexq of endiveduat canicepts, but of f
different ways of organizing, clustering, arranging and classifying concepts and of

establishing complex relations between tbég Hall, 1997, p. 17)
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From a adltural studies perspective, Stuart HElR97)argues that representations
connect meaning and language to culture and distinguishes two systems of
representations: concepts or mental representations and language.
From a cognitive science perspective, ZhéfdP7)presented a fictional model
for the problem solving with externedpresentations. The internalist representational
view in cognitive sciences posits an internal representational model of every feature of
the external world. Zhang rejectss internalist representati@al view. Instead, Zhang
(1997, p. 181pargues that the internal representations and external re@@asestre
cognitively processedi n an i nterwoven, iIint2lgamgdvye, a

definitions for internal and external representations are provided next.

2.3.2Definition of Internal Representations
A ternal representations are the knowledge andtsire in memory, as
propositions, productions, schemase u r a | net wor K&ang, @397, mt her f c
180).
During problem solving, information inherent in internal representation is
retrieved fromong-termmemory andvorking memory.For the purposes of this
dissertation, mare appropriate names for thetions of longtermmemoryandworking

memory arébiographicalmemoryandinteractional memoryespectively.

2.3.3Definition of External Representations

external representations are defined as the knowledge and structure in the
environment, as physical symbols, objects, or dimensions (e.g., written symbols,
beads of abaces, dimensions of a graph, etc.), and as external rules,
constraints, or relations embedded in physical configurations (e.g., spatial
relations of written digits, visual and spatial layouts of diagrams, physical
constraints in abacuses, et¢hjang(1997, p. 180)
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External representations embody environmental informgdiiod this information
can be Adirectly picked uiptbeGlbsonian bcelogitah man p
approach. This bottorap perceptual processing does ndé¢ out the possibilities of a
top-down cognitive (re)iterpretation based ombkural schemasThis is the physical vs.
social affordance distinction.

Representational salience and constraints of the external representations (to be
discussed under the representational guidance subsection below) can influence the
cognitive processes of infoation retrieval from and subsequent information storage to
bothbiographical memoryandinteractional memory Since culture and cognition are
not disassociated, these processes are prone teccilogsl variation. This variation in
the culturalcognitiveproperties is the rationale for the basic premise of this research
project:culture may vary the social affordances of technalogy

The research area of CSCL problem solving with external representations is
exempl i fi ed9®dn oFutomerodd irepr eTheent ati onal g
Representational Guidancesearch progranvaspioneered by Suthe(s.d) fito improve
our understanding of how collatadive learning is facilitated by computer software with
which learners construct and manipulate visual representations of their emerging
knowledg® (The Representational Guidance Project)

Sutherg2001)motivates theesearch program of representational guidance as
investigatingthdir epr esent ati onal tool s iThecentghpor t
premise of the representatarguidance line of worksiarticulated ¥ Suthers (2001) as:

The major hypothesisf this work is that variation in features of
representational tools used by learners working in small groups can have a

significant ef f ect -bwldingdidtarsd aadoonleaenmg 6 Kk n o wl
outcomes. The claim is not merely that learners @il about features of the
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software tool being used. Rather, with proper design of representational tools,
observabl

t his

effect

wi || be

matter concepts and skills.

The above hypothesis follows from twoes of reasoningFirst, the guiding
ontological dimensins of representatiofis constraintandsaliencé® prompt a user for
what is missing as well for what is preséduthers, 2001)he ontological dimensian
of representations are not intrinsically soc&cond, external representations play a role
in guiding collaborativéearning byamplifying certain kindf socialinteractions
(Suthers & Hundhausen, 2008)dknowledge building interactio&uthers, Vatrapu,

Medina et al., 2006)

2.3.4Definition of Representational Guidance

fiRepresentational guidance" refers to how these software environments
facilitate the expression and inspectafrdifferent kinds of information

(Suthers, n.d)
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Figure 2.2 abovdaaken from Suther@001)indicates that representational
guidance has tripaté origins in the affordances of a representational notation, in how
that notation is realized in a representational tool such as software, and in the actual
configuration of representational artifacts created by users of that tool.

The external represetitans are intrinsically social and in collaborative learning
these representational affordances are also social affordances. As listed by Suthers and
Hundhausel(2003) the social affordances of external representations as resaurces f
conversation include negotiation potentials, gestural proxies for deixis, and implicitly
shared awareness.

Suthers and colleagues have experimentally demonstrated the representational
guidance effects in a variety of external representational leaenvigpnments and under
synchronous and quaasynchronous interactional conditions with dyé8isthers et al.,
2002; Suthers & Hundhausen, 2001, 2002, 2003; Suthers, Vatrapph ddisl., 2006;
Suthers, Vatrapu, Medina et al., 2006; Suthers, Vatrapu et al.,. 2005 glissertation
projectbuilds upon this body a#xperimentalvork.

However, the preseunlissertation projeaoes nopurport to study thénteraction
effectof culture and representational guidance. A systematic experimertglaf that
would require an M x Nactorial design consisting of Bifferent cultural profiles and N
different representational environments. The present study a€ingl design (the 3
culturaldyad profiles x 1 representational notation) cannot adequately determine the
interaction effect between cultural cognitiand representational guidance.

Having said that, based on the earlier discussiogslaire and cognitiofChoi

& Nisbett, 1998; Choi et al., 1997; Dimaggio, 1997; Ji et al., 2000; Masuda & Nisbett,
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2006; Masuda & Nisbett, 2001; Nisbett, 2003; Nisbett &aéwaayan, 2002; Nisbett et
al., 2001; Nisbett & Wilson, 1977; Norenzayan & Nisbett, 2000; Rose, 18&8)re and
behavior(E. Hall, 1966, 1976; Hofstede, 1986, 199 dculture and computers
(Hewling, 2005; Nass et al., 1994; J. Olson & Olson, 20@&ves & Nass, 1996;
Vatrapu & PérexQuifiones, 2006the experimental design of thigssertation project
provides necessary prelinary empirical evidence for a possible interaction effect. As
mentionecabove future studies that incorporaa@ M x Nexperimentatesign would
provide sufficient empirical demonstratiéor the interaction effect between culture and
representational gdance

Combining the discussion on Gibsonds ec
presented in the affordances section; the discussion of internal representations, external
representations and representational guidance in this section; and the discussion of
culture as a cognitive schema in the section on culturedidgsrtatiorstudieshow
culture varieghe appropriation of affordances in an online learning envirohide

next section presentsanx pl i cati on of t he afdtoiramnafe sibap |

2.3.5Cognition as Appropriation of Affordances

Work in cultural philosophyKasulis, 2002has indicated that the conception of
subjectivity and thereby intersubjectivity varesoss culturedAs discussed before,
recent work in cultural psychologilisbett, 2003has challenged the entrenched
cognitive science assumption of an abstract universaimation processing substrate
that accounts for human sensation, perception and cognition.

For example, Masuda and Nisb@001)have shown that the Japanese

participants in their experimental stuashademorecontextuadinformation and
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relationship statements thamglo-American participantsAlso, Japanesp ar t i ci pant s ¢

recognition for previously seen objects was more accurate when they saw those objects in

their original settings compared to when those objects wesepted in new settings,

whereas this manipulation of change in the display of prior objects had negligible effect

when the same tasks were performed by the American participants. Asians tend to

perceive the field whereas westerners tend to perceive jiet.obhis result is of

paramount importance tmowledge majpearning environments in an intercultural

settingas participants might be perceiving different perceptual fields (holistic vs.

analytical) even though they are-constructing the sameowledg map Differences in

attention to relationships vs. objects between the two cultural profiles might manifest as

differences in referencinghowledge mabjects in discussioWa t a n @®98)0 s

experimental studies have demonstrdied h a t sebtaderdsrperceive events over a

long term focus, putting emphasis on the ‘initial' event, while American students tend to

focus on the i mmediacy, consi der ipp.g5.t he ' ¢

This result is of importance as thlissertationseeks to experimentally study

asynchronous collaborative problem solving in an intercultural and-cuttssal setting.
Zhang(1997, p. 181)after Gibsor{1979) a g r etlee®ndprbdad of i

perception is not an internal representation of the environment; rather, it is the invariant

directly picked up from thenvironrmenoHowever , Zhang doesndét ag

conclusion of nddi thadenyanyactve olp toriinbtemal t heori es

representations. He points to the fisituate

e mp h a ghe gtreacsuresidf he envi ronment and peopl edbds i

without denying the i mport@hang, 1093,lp.el8l) of i nt
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Although the perception of affordances can be accodaotesh ecological
grounds the perception of events cannot be accounted on a strictly ecological ontological
grounds(Stoffregen, 2000a)This has implicationsn knowledgemaplearning
environments with external representations as the interactionateamin themselves
be meaningful. For examplepnsiderthe event of connecting a data node to a hypothesis
nodein a knowledge mapping learning environmery a i fThig agtcardriés n k
surplus meaning beyond the appropriation of affordaat#satpoint This act might
influence both biographical and interactional memories differently and might have
delayed interactional consequences laterl t i s here that Gi bsonods
any kind of role fohigher order cognitive processesvisualperception is problematic.
Interactions in problem solving with external representations are a dynamic interplay
between the environmental information (embodied in external representations) and the
individual interpretation (grounded in cultural schem&khg interactional construction of
meaning and its temporal sequential unfolding are the central insights of
ethnomethodologyGarfinkel, 1967; Heritage, 1984)onversation analys{S$acks,

1994; Sacks, Schegloff, & Jefferson, 19@A) pragmaticgGoodwin, 1995, 2000)

Cognition in the ecological psychology sense has been articulated as the
Acooperati ve appr oReed, 091 pol35Ae mentiarfed imthed anc e s 0
delimitations section,mpropriationis deployed in thiglissertation projeah this strict
ecological psychology sense. After Rogoff and LeM@84)icogni ti on i S s ome
uses, not s o (oedimReadgl9l npB8) Ihiats e noted that the
i nsi st egndi@ aodoingi ¢ 0 mp aogeitbndsbaviiy i s a

methodological one aimed at studying cognition byasihg it in the everyday world.
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But this methodological bkBhiftthkhdaesihtheer
not hing mental 06 and TodchotLataufeatoary2905)sacialig i s s o0
not a material to situate cognitiofio say a phenomenon is social is to indicate the
intricate associations tveeen objects and subjeg¢tsatour, 1996, 2005)Culture is
conceptualizedh thisdissertation pjectas a cognitive schemas ways of knowing and
doing in learning environments.

Adapti ng 0034, p.12"ligorssionof behaviprappropriation is
Awhat happens at the conjunction of . ©oompl e
Adapti ng $0030péfiniteomyot beldagiorl provide the dllowing definition

for appropriatiorof affordances.

2.3.5.1Definition of Appropriation of Affordances

Let W (e.g., persorsendingemaitto-anotherperson system) e (a, i) be
composed of different affordancesand intentionsi, (where both affordances and
intentions are properties of the setézhnical system.

A given appropriatiotp will occur if and only if (and when) an affordance and
its complementary intention emccur at the same point in the sgaoaee continuum,
wherec is a culturaicognitive choice function.

The essential mediation of all interaction is the central insight of ®odioral
theories of the min@Wertsch, 1985)The conception of interacticas being mutually
Aaccountabl ed and systemati c arGarfinkd,e cr it
1967)and conversational analygSacks et al., 1974Accordingly, the cultural
cognitive choice function c represents thaunal-cognitve mediation of interaction. |

conceive of interactions in soetechnical communities as appropriation of secio
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technical affordances. Even if soggchnical affordances are to be directly perceived,

their appropriation is still influencedylthe cultural cognition of social acto&hemas

for appropriation of affordance® the perceptioraction cycle rendehe concept of

affordance ecologically cognitiv&here are thoretical linkages between the ecologically
cognitive notion of appropation of affordanceand thenotions of appropriation

(DeSanctis & Poole, 1994nd enactmer(Orlikowski, 1992 nspi red by Gi dde
structuration theoryGiddens, 1986aJ his dissertation projeatperationalizeshe

appropriatiorof affordancedy performng quantitatively oriented analyso

theoretically relevant interactionavents in the collaboratiy@ocesses

2.4 Technologicallntersubjectivity

Koschmanr(2002, p. 17xharacterized computer supported duodicative
learning (CSCL) afa field of studycentrally concerned with meaning and practices of
meaningmaking in the context of joint activity and the ways in which these practices are
mediated through designed artifact8SCL implementations arelike those Noble
cr it i loeicarecofmy arqunme is that education is essentially an interpersoraaid
| 6m not s ayiiamigtergensana affair@ndithe substitution of machinery as a
mediation ultimately leads to an interruption of that interpersonal intera¢tibed in
Felix, 2003; ®01).

CSCL is an interpersonatteractional pedagogical paradigm. This is the reason
for its foundational emphasis on intersubjectivity and interaction (Stahl, Koschmann, &
Suthers, 2006). In this sense, CSCL instantiates gecimical environments ssitribing
to a social constructivist pedagogi@pproach. Instruction does mb$appear in CSCL;

it is distributed across the intersubjective interactions of the collaborative learners.
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Suthers (2006) , buil di ng adiculaithof<SEELMann o s
emphasizethe centrality of intersubjective meanintpking to collaborative learning
and offers théjoint composition of interpretations of a dynamically evolving cootaxt
a working definition of intersubjective meaningpking.For theaforementioned
reasons, technological i ntersubjectivity Db
for this purposes of this study. In this context, this dissertation asks a fundamental
guestion. What happens to the processes and outcomes of coNableaning when
intersubjective meaninmaking (IMM) takes an intercultural dimension?

To answer this question in a compelling manner, an inquiry into the philosophical
construcof intersubjectivityis in order.Themain purposéereis notto make a
philosophical contribution, ar does the discussiafaim o resolve longstanding
intellectual debatesbout subjectivity and intersubjectivitinsteadthe philosophical
context of the construct is critically reviewed leadin@ tinipartite distinction étween
thepsychological, phenomenological and technological aspects of intersubjedinaty.
construct otechnological intersubjectivitig operationalizedor the purposes of the

experimental study in section 2.4.4.

2.4.1Intersubjectivity: A Philosophical Inquiry

For this philosophical inquiry to properly inform the construct under
consideration, the following thecritical criteria must be met: contribution of
philosophical inquiryto sciencerationalefor theorybuilding andrelevancdor
pragmatic mea | will evaluate hoveachof these threeriteriaare mein the next few

paragraphs.
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2.4.1.1 Contribution of Philosophical Inquiry

What is thecontributionof philosopliical inquiry to a scientificexperimentaproject?
According tothe philosopherdohn Sead,

There is no sharp dividing line between science and philosophy, but
philosophical problems tend to have three special features. First, they tend to
concern large frameworks rather than specific questions within the framework.
Second, they are questidias which there is no generally accepted method of
solution. And third they tend to involve conceptual issues. For these reasons a
philosophical problem such as the nature of life can become a scientific problem
if it is put into a shape where it admitsszientific resolutior(1999a, p. 2069)

Intersubjectivityas a construct is amenable to philosophical inquiry because it is
(1) a key construatvithin the context of social theoretical framewqr{®) there is no one
accepted methodological accountimgr intersubjectivity; and (3) it involves tlencepts
of mind, subjectivity and consciousness, eavbritableminefield ofconceptual issues.

Technological intersubjectivitgs a construghheritsall the conceptual issues the

philosophical problem of intersubjégty .

2.4.1.2Rationale for Theory Building

Why even attempt a theory of technological intersubjectivity if intersubjectivity is a tough
philosophical nut?
Technological changes hakadicallychanged the way people interact watiher
(at least with those on the sarside ofthedigital divide) In some instances technology
is accused of eroding the natuaaldcultural weltbeing of humanéHeidegger, 1977)
Technologyand morality continue to have a much debated and disputed
associatior{introna, 2005)Educational technology in particular continues to evoke

ambivalent feelings and rationales among researchers and practi{©ukas, 2003;
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Salomon, 1998; Schofield, 199%s Seymour Pape(lL987)has eloquently argued
educational technol ogy resegarndhbnemtimds houl d
l i mited by At e c mordertopspetlyrevalatéheldcial knplinagods

of a technologyit would be usefuto hawe a theoreticabasis tgpredict howhuman

beings interact with technologies

2.4.1.3Pragmatic Relevance

What would be thecientificbenefit of a theory of technological intersubjectivity?
Technology could be defined as tgaplication of scientific knowledge for
practical purposesWith regard tacollaborativetechnologiesa theoryof technological
interaubjectivitywould benot onlyrelevantbut also beneficialAny pedagogical practice
needs ditheoreticalobjecbto be properly constituted asscientificdiscipline
(paraphrasing Castells, 1977; Castells, 1978; cited in Urry, 1995 {42)13uch a
At heor et betvads a supporefar bngoinacticeandasan incubator for
futureinnovatiors. Sutherg2006)emphasizethe need to understand collaborative
learning processes at the interpersondl @mmunity levels of analysend proposes as
athematic agendaforCSGLh e st udy of @At ec hHemobleadigy af f or c
me ani ng Thiadissertagiartakes alecisivestepin that direction by proposing
the constructofit echnol ogi c al i ntersubjectibPorityo as
the purpose of this experimental study, thisoretical objecis operationalizeds social
presence, cognitive presence, éachingpresenceluring interaction{T. Anderson et
al., 2001; Garrison et al., 2001; Rourke et al., 2@dt) as peeperception after

interaction.
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My primary reference fophilosophical discussion of intersubjectivisy
Cr o s s(19@6)bo6okiiintersubjectivity: The Fabric of Social Becomind he merits
of this bookreflectCr os sl ey6s thorough understanding
to perceptia and contemporary social theor@dHabermas and Foucault.
Intersubjectivityis at oncea psychological construenda phenomenological
concept This distinction between a functioradychological construct and experiential
phenomenol ogical construct i s borrowed fro
between the two conceptsmind (Chalmers, 1996, see pp33). Philosophically this
distinctionis similar to the distinctiomade by Wittgenstei(iL953, pp. 974.06e)in his
| at e r Philosophical finvestigatioms b e tiwenewi ng d ngmmd ofi hpwi n
behavior(also see Crossley, 1996, pp-8%). Taking thisdual distinctioras thepoint of
departurel proposehatathird aspecof intersubjectivityemerges inheICT context:
technological intersubjectivityn doing sol amsuggesting tripartite analytical
distinctionof intersubjectivity psychological, phenomenological andheological
Technological intersubjectivitig of highest relevance as it offerecessary linkage
between culture;ognition and computertn the nex few paragraps | consider each of

thesethreeaspects of intersubjectivity

2.4.1.4Psychologicallntersubjectivity

Psychologicalntersubjectivityfrom a functional standpoimejects
Amet hodol og i(Eodol, 1980¢andiaqreptd sned h o dl mdivalgglis an 0
(see Heath, 2005 for a tracing back of the term to Max WeDbkee) followingdefinitions

of thetermsare basd on Fodor (198D
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2.4.1.4.1Definition of Methodological Solipsism

Methodological solipsism ithe position that states that the content of
someone's beliefs has absolutely nothing to do with the slnEtttose beliefs
in the outside worldpor with othersubjecs of the society in which that person
lives.

2.4.1.4.2Definition of Methodological Individualism

Methodological individualism ighe position that states that the content
of someone's beliefs have a semantic relationship with the objects of those
beliefs in the outside worléndwith other subjects of the society in which that
personlives.

2.4.1.4.3Definition of Psychological Intersubjectity

Inahi ghly influenti al paper, nNB@EYPDRNd Bei I
p. 124)say that intersubjectivithi r ef er s t o t he creation of a
you know that | know what we are talking aliout B udn thid defingion and the
prior discussion, | offer the following defiron:

Psychological intersubjectivityefers to a functional associatibetween
two or more human communicators.

Psychological intersubjectivity the key presupposition underlying the
interaction of any twdwumanindividuals.lt is a thoroughly mentaloncept but idoesn
notmake an ontological commitmert the nature of mind: it does naosit ay
correspondence between the types oenskof the mental statestefo human observers.
Psychologicalntersubjectivityfirefers to the relationshipetweertwo ormore human
0 b s e r(PreJonsGoss, personabmmunication)Psychological intersubjectivity in
thisfunctionalsensefi r e fo arrisomorphic attribution between two or more human
communicatorgparaphrasingDr. Dharm Bhawuk, personabmmunicabn).

Psychologicalintersubjectivitydenotes objective relational conditions between the
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human observers engaged in intéi@. This is what the theologist, Martin Buber terms

Ad t o mode of #int eir s ubefdwly/tefiexivgly aavara of

i t s(€rossley, 1996, p. 11Psychological intersubjectivity is similar in its analytical

scope to Crossl eyobds fiegol o¢atesamn distinotibpner subj e
between the knowing subject and the known object is mainté@redsley, 1996, p. 23)

We now turn tdheoften romanticized aspect of phenomenoldgiui@rsubjectivity.

2.4.1.5Phenomenological Intersubjectivity

Phenomenologicahtersubjectivity dissolves theeoCartesian distinction
between the knowing subject and the known obfftnomenology aa bianch of

Western philosophgleals with the study of subjective experiencesefnition follows:

2.4.1.5.1Definition of Phenomenology

Phenomenology is thetudy of structures of consciousness as
experienced from the firgierson point of viewSmith, 2005)

A phenomenological treatment of the problem of inteesttbjity becomes
relevant to thiglissertatioras it provides the necesgdheoretical linkage between
affordances and intersubjectivitiyhilosophically, the notion of affordances and the
notion of intersubjectivity arbothgrounded in phenomenologihey both derive their

theoretical concepn as a relationship betweemaman actor and an environment.

2.4.1.5.2Definition of Phenomenological Intersubjectivity

Based on earlier discussions, | offer the following definition:

Phenomenological intersubjectivitgfers to an empathetic social
relationship between two or more human actors
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Phenomenological intersubjectivity is about the possibility of sharing an

experience with another person. It is about an empatbeticipationins o meone el

state of mind and conscious feelin§ynthesizing the phenomenological vievls

HusserlHegel and Bubeon intesubjectivity Crossley characterizes this mode of

A

eo

i ntersubjectivity aGrossiay,d96, p.23n radicatoer subj ect

phenomenological intersubjectivitlyereis nostrict awareness of the separatasrihe

self and the other

2.4.1.6Technological Intersubjectivity

Human beings are not only functional communicators but also hermeneutic
actors.In technological intersubjéwity, mediation can sometimes be trpasentike in

Cl arkebds t hir d1962aw)l afér the fellowing defindian:y

2.4.1.6.1D¢finition of Technological Intersubjectivity

Techndogical intersubjectivityrefers to an interactional social
relationship between two or more participants. This interactional social
relationship emerges from a dynamic interplay between the functional
asseaiation of the participants as communicators greempathetic association
of the participants as actdrsa technabgy supported seltherrelationship

Information and communication technologies (ICT) have changed the social
texture of our relations ih others and objedh fundanental ways that transcend
technology mediation. Our interactions with others and objecis@easingly shaped
by of technology, hencthe construct ofechnological intersubjectivity.

For example, technology lets us assign distinct ring tones, images, priorities to

our significant others. The perception of the other is changed fundameni@borhe

aware of my beloved wifeds presence when
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the external LCD screen on my phone displays her image. These auditory and visual
perceptions bring aboatcertain state of mind with all its attendantotional and

rational schemas. However, the experience remains predicated in technology
Information preessingheoriesaccountor the transmission of her teleptecall and my
reception of itLinguistic theories account fepeech production and speech
comprehension. What is lacking is an af¢mo investigate how these theories as a
whole account for ar collective experience of each other in an ICT mediated
environment.

In technological intersubjectivity, computational support can enhance the
communicative possibilities aride experientigbotentials of two or mormdividuals
Socictechnicalenvironments have potentials for both psychological and
phenomenological intersubjective experiences without the requirement that interacting
persons be cpresent in the same plaaedat the same timéndividualscanappropriate
the affordanes of techology not onlymaintain a functional communicative agbnship

with other individuals but also to buillpossible empathetic social relationship

Figure 2.3: An lllustration of Technological Intersubjecti vity
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