
TECHNOLOGICAL INTERSUBJECTIVITY AND APPROPRIATION OF 
AFFORDANCES IN COMPUTER SUPPORTED COLLABORATION 

 
 
 
 
 
 
 
 
 

A DISSERTATION SUBMITTED TO THE GRADUATE DIVISION OF THE 
UNIVERSITY OF HAWAIóI IN PARTIAL FULFILLMENT OF THE 

REQUIREMENTS FOR THE DEGREE OF 
 

DOCTOR OF PHILOSOPHY 
 

IN 
 

COMMUNICATION AND INFORMATION SCIENCES 
 

DECEMBER 2007 
 
 
 
 
 

By 
Ravi K. Vatrapu 

 
 

Dissertation Committee: 
 

Daniel D. Suthers, Chair Person 
Richard W. Brislin  
Martha E. Crosby 

Marie K. Iding 
Dharm P. Bhawuk 

 



                         

ii  

 

We certify that we have read this dissertation and that, in our opinion, it is 
satisfactory in scope and quality as a dissertation for the degree of Doctor of 
Philosophy in Communication and Information Sciences. 
 
 
 
 

 
 

 
 
 
 
 
 



                         

iii  

 

© 2007, Ravi K. Vatrapu 

 

  



                         

iv 

 

Dedication 

To Sri Krishna 

  



                         

v 

 

Acknowledgements 
 

I am greatly indebted to my advisor and dissertation chair Dr. Dan Suthers for 

donning many hats- as advisor, mentor, supervisor, reviewer, editor, funder and friend. 

Dan made too many contributions for me to attempt an exhaustive list. It suffices to say 

that Dan didnôt let me take the paths of least resistance. Mega Mahalo Dan! 

I thank my PhD committee members ï Dr. Bhawuk, Dr. Brislin, Dr. Crosby and 

Dr. Iding for their invaluable advice, constructive critiques, timely suggestions and 

generous support.  Dr. Bhawuk got me in touch with Dr. Shalom Schwartz, suggested the 

ICSI instrument, and made constructive critiques of both the research and its 

presentation. Dr. Brislinôs insistence on measuring culture at both the individual level and 

the group level has allowed the collection of reliable and rich culture data. Dr. Brislin 

suggested using the GLOBE instruments and introduced me to Dr. Daphne Oysermannôs 

work on priming. My understanding of cultural psychology has benefitted immensely 

from the expert mentorship of Dr. Bhawuk and Dr. Brislin. Dr. Crosby made constructive 

comments and statistical advice besides providing crucial departmental support. I wrote a 

preliminary version of the dissertation proposal as a term paper for the ñModels of 

Cognitive Learningò class taught by Dr. Iding. This work benefited from Dr. Idingôs 

excellent advice to take a close look at the ecological psychology literature on 

affordances. Dr. Iding also made many editorial contributions. My gratitude to Dr. 

Shuqiang Zhang for his excellent statistical guidance. 

I thank all my colleagues at the Laboratory for Interactive Learning Technologies 

(LILT) for an intellectually stimulating and socially collegial environment. I owe great 

debts to Nathan Dwyer for his advice, conversation, concern and for creating the 



                         

vi 

 

software; Richard Medina for helping with the dissertation data analysis, pointing me to 

the work of Keith Sawyer; and Sam Joseph for his initial work on study materials for the 

CollabReps project which helped my redesign of instructional materials for the 

experiment.  

I thank all the members of the voluntary intercultural seminar at UHM organized 

by Dr. Brislin for their valuable advice, suggestions, comments and generous support. It 

ainôt easy being a perennial and perpetual PhD student and the voluntary intercultural 

group was a zone of support and comfort. 

I am indebted to Dr. Ames, Dr. Dissanayake, Dr. Goss, Dr. Graves, Dr. Hanlon, 

Dr. Lee and Dr. Yang for awesome graduate seminars, courses and directed readings. My 

gratitude to my fellow graduate students of the many graduate courses I have sort of 

wandered into for making the learning environments not only conceptual but also social. 

I thank Dr. Chris Hundhausen for bringing me to Hawaii, providing a year of 

support. My gratitude to my M.S thesis advisor Dr. Manuel Pérez-Quiñones; Dr. Mary 

Beth Rosson and Dr. Doug Bowman for their insightful comments and suggestions in my 

formative years at Virginia Tech. My interest in culture and computers emerged in 

Blacksburg and many friends and colleagues during my memorable two year stay 

contributed immensely. 

I am grateful to the National Science Foundation (NSF) for years of indirect 

financial support. Through these seven short years of my graduate life, all of my research 

assistantships were funded by faculty with NSF CAREER awards to faculty (Dr. Perez, 

Dr. Hundhausen and Dr. Suthers). NSF also funded my doctoral consortium participation 

at CSCL 2005 in Taipei, Taiwan. Many thanks to the Graduate Student Organization 



                         

vii  

 

(GSO) at the University of Hawaiói at MǕnoa for travel grants to attend conferences. I 

also thank the organizing committee of the First International Workshop on Intercultural 

Collaboration (IWIC 2007) for providing travel support. 

I benefited from Pat Gilbertôs constructive feedback and critical comments on the 

dissertation proposal.  Marc Le Pape provided valuable editorial corrections besides 

being supportive. 

My warm thanks, sincere apologies and respect to Maya for her loving care and 

concern through these dozen blissful years. My loving thanks to friends and family who 

lent unconditional support through these years.  

 

  



                         

viii  

 

Abstract 
This dissertation investigates two specific research questions related to the effects 

of culture on appropriation of affordances and on technological intersubjectivity. Socio-

technical affordances are conceptualized as action-taking possibilities and meaning-

making opportunities in a socio-technical system relative to an actor. Technological 

intersubjectivity (TI) is a technology-mediated interactional social relationship between 

two or more participants. 

The basic premise of this research is that social affordances of technologies vary 

along cultural dimensions. To empirically evaluate this premise, an experimental study 

was conducted. The experimental study design consisted of three independent groups of 

dyads from similar or different cultures (Anglo-American, Chinese) doing collaborative 

problem-solving in a knowledge-mapping learning environment. Participants interacted 

through an asynchronous computer interface providing multiple tools for interaction 

(diagrammatic workspace, embedded notes, threaded discussion) as they worked on an 

intellectually challenging problem of identifying the cause of a disease 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 inform the notion of 

technological intersubjectivity.  

Based on theories of culture and empirical findings in cultural psychology 

documenting cross- cultural variations in behavior, communication and cognition, several 

research hypotheses were advanced. Empirical data were collected using demographic, 

culture and usability instruments; participantsô self-perception and collaborative peer-
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perception instruments; screen recordings and software logs of experimental sessions. 

Statistical results showed that members of different cultures appropriated the resources of 

the interface differently in their interaction, and formed differential impressions of each 

other. For example, on average, Anglo-American participants of the experimental study 

created more evidential relation links, made more individual contributions and were more 

likely to explicitly discuss information sharing and knowledge organization strategies 

than their Chinese counterparts. 

The primary contributions of this dissertation is a preliminary empirical 

demonstration of a systemic cultural variation in the phenomena of technological 

intersubjectivity and appropriation of affordances in socio-technical environments, an 

empirically informed notion of technological intersubjectivity, and a methodological 

approach for the systematic study of appropriation of affordances. 
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1. Introduction 
My research vision is to conduct a systematic investigation of phenomena in the 

nexus of culture, cognition and computers. The basic premise of this research program 

is that culture varies the social affordances of technologies. In this dissertation, I 

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) environment. My researchôs purpose is to 

address the fundamental research question as to how participants relate to each other and 

appropriate affordances in intra- and inter-cultural computer supported collaboration 

settings. 

This introductory chapter is organized as follows:  

Section 1.2, Research Problem, discusses research motivations and presents a 

statement of the research problem.  

Section 1.3, Research Objectives, identifies the goals and objectives of this 

dissertation.  

Section 1.4, Research Questions, formulates two specific research questions to 

empirically investigate two specific phenomena in the nexus of culture, cognition and 

computers. 

Section 1.5, Research Design, provides a concise statement of the research 

problem and outlines the experimental study design.  

Section 1.6, Research Significance, addresses the larger societal value and 

broader intellectual merit of this dissertation. 
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Section 1.7, Delimitations, delimits, as the name suggests, the scope and extent of 

the research project and articulates a set of key negative distinctions for this dissertation. 

In the next few paragraphs, the central theoretical notions for this dissertation 

projectï affordance, culture, representational guidance and technological 

intersubjectivityï are introduced. The theoretical framework chapter elaborates on these 

notions by situating them in the context of the relevant research literature. Following a 

brief introduction of these notions, a summary description of the research problem is 

provided. Research objectives, research questions, research design, research significance 

and delimitations make up the rest of this introductory chapter.  

1.1 Central Concepts 

1.1.1 Affordance 

The notion of affordance was first introduced by the ecological psychologist John 

J. Gibson (1979). Gibson viewed affordances as relational properties between an 

organism and its environment. Technology affordances (Gaver, 1991; Suthers, 2006) are 

properties of the technology environment that provide action possibilities to users given 

their action capabilities. Social affordances (Bradner, 2001; Suthers, 2006) are  

affordances for social interaction. Socio-technical affordances are affordances for social 

action in a socio-technical system relative to an actor. Both actors and ñactantsò (Latour, 

2005) are implicated in the notion of socio-technical affordances.  

1.1.2 Culture  

Culture refers to human thought, activity, discourse and subjective experience. 

Culture has been defined in different ways by different researchers. Different definitions 
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of culture reflect different theories for describing, understanding, explaining or valuing 

human thought, activity, discourse and subjective experience. This research project uses 

Hofstedeôs definition of culture as ñthe collective programming of the mind which 

distinguishes the members of one group or category of people from anotherò (Hofstede, 

1997, p. 5).  

Hofstedeôs definition is to be interpreted from the Vygotskian socio-cultural 

perspective of culture as the social formation of the mind (Wertsch, 1985). ñCollective 

programmingò is not to be understood as an external imposition but as an active social 

and ecological composition in which the particular individual plays the protagonist.  

1.1.3 Representational Guidance in CSCL 

A computer supported collaborative learning (CSCL) environment based on 

Suthersô (2001) notion of representational guidance was used in the dissertation study.  

The construct of representational guidance has tripartite origins: the affordances of 

representational notation, the actualization of that notation in representational tools such 

as software, and the actual configuration of representational artifacts created by the users.  

CSCL is a ñfield of study centrally concerned with meaning and practices of 

meaning-making in the context of joint activity and the ways in which these practices are 

mediated through designed artifactsò (Koschmann, 2002, p. 17). Inquiry based learning 

(Dantonio & Beisenherz, 2001) is a pedagogical paradigm influenced by John Deweyôs 

highly influential educational vision (cf., Dewey, 1902/1956, 1938, 1938/1991). 

Koschmann (2002) identifies Deweyôs conception of inquiry as the theoretical core of 

CSCL and points out that ñinquiryò for Dewey was a rich representation of an 

ñexceedingly broad category of activityò (p. 19). In CSCL environments, Koschmann 



                         

4 

 

emphasizes the importance of the ñindeterminate situationò, its transformation through 

the processes of inquiry into a holistic entity and its ñsubsequent reabsorbtion into the 

background of experienceò (p.19), leading to a successful problem solving activity. 

Koschmann (2002) bridges Deweyôs insights to CSCL by stating that ñthe forms of joint 

problem solving that we study in CSCL are a species or special case of Deweyan 

inquiryò (p.19). This dissertation problematizes the nature of interaction when the 

ñindeterminate situationsò of problem solving involves and requires intra- and inter- 

cultural collaboration. This dissertation seeks to evaluate cultural effects in computer 

supported collaborative learning settings,  and is grounded in empirical findings 

demonstrating cultural differences in cognition (Nisbett, 2003), communication(E. Hall, 

1976), behavior (Hofstede, 1997; House, Hanges, Javidan, Dorfman, & Gupta, 2004), 

traditional schooling and learning (Hofstede, 1986) and online learning (Hewling, 2005). 

Suthers (2006), building on Koschmannôs (2002) influential definition of CSCL, 

emphasized the centrality of intersubjective meaning-making to collaborative learning 

and provided a working definition of intersubjective meaning-making as ñjoint 

composition of interpretations of a dynamically evolving contextò (p.315). This 

dissertation investigates the processes and products of computer supported collaboration 

when intersubjective meaning-making is inherently intra- and inter- cultural.  

1.1.4 Technological Intersubjectivity (TI)  

Technological intersubjectivity (TI) is an emergent phenomenon in socio-

technical systems. Technological intersubjectivity (TI) is a technology-mediated 

interactional social relationship between two or more participants. Sometimes in TI, the 

actorsô subjective presence is more salient than the mediating technology. TI is 
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essentially about the experience of being with others through technology supported 

interactions. Such an experience is supported by information and communication 

technologies (ICT). ICT support various computer-mediated communication (CMC) 

tools, computer supported cooperative work (CSCW) and computer supported 

collaborative learning (CSCL) environments. CSCW and CSCL environments not only 

support communication but also mediate artifact centered collaboration. Together these 

technologies support a variety of interactional purposes and processes. These 

interactional purposes and processes constitute both resources and topics for an emergent 

interactional association between participants and artifacts. As a construct, technological 

intersubjectivity consists of the dynamic interplay between the functional relationship of 

participants as communicators and empathetic relationship of participants as actors.  

To put it differently, technological intersubjectivity refers to the range of 

phenomena in the interactional dynamics between protein beings and silicon machines 

(Dennett, 2007). Notions related to TI include ñnetworked individualismò (Castells, 

2001), ñinformation subjectò (Poster & Aronowitz, 2001), ñtime-space compressionò 

(Harvey, 1989), and ñpresenceò (Lombard & Ditton, 1997). With the exception of 

research literature related to ñpresenceò in online environments (Lombard & Ditton, 

1997),  the study of technological intersubjectivity remains outside the core concerns of 

technology design in applied computer science. This dissertationôs purpose is to build a 

theory of technological intersubjectivity.  

1.2 Research Problem 

Early online education practice has in many aspects treated the Internet as yet 

another delivery platform. By extension, the computer was treated as a passive node on 
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the network sending and receiving instructional content (Moore, 2004b). Asynchronous 

learning networks (ALN) research emphasizes interaction and learning communities (T. 

Anderson, Rourke, Garrison, & Archer, 2001; Hiltz, 1994; Hiltz & Wellman, 1997; 

Moore, 2004a, 2004b; Morse, 2003; Rourke, Anderson, Garrison, & Archer, 2001; 

Russell & Holkner, 2000) whose theoretical underpinnings are related to Manuel 

Castellsô (2001) notion of ñnetworked individualism.ò The Internet is currently 

undergoing a profound shift towards a participatory mode of interaction privileging 

social sharing and group collaboration. It is time to think beyond the text-based 

discussion boards of a typical online classroom. It is time to think through the thicket of 

problems that arise from the pedagogical promise of computers in the era of 

globalization.  

The dynamic interdependence of considerate social behavior, meaningful 

cognitive engagement and innovative pedagogy is John Deweyôs critical insight. 

Deweyôs educational vision calls for a necessary conjunction of ñexperienceò, ñinquiryò 

and ñcurriculumò (1902/1956, 1938, 1938/1991). As such, educational technology 

paradigms based on social constructivism (such as CSCL) emphasize three 

interdependent aspects of learning: social behavior, cognitive processes and pedagogical 

technologies.  

However, four distinct lines of empirical research have demonstrated that: 

(1) Culture affects social behavior (Hampden-Turner & Trompenaars, 1998; Hofstede, 

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

(2) Culture influences communication (E. Hall, 1966, 1976, 1990) 
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(3) Culture influences cognitive processes (Choi & 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, & Norenzayan, 2001; Nisbett & Wilson, 1977; Norenzayan & Nisbett, 2000; 

Rose, 1968; N. Ross, 2004); and  

(4) Culture influences interacting with computers; human-computer interaction (HCI) 

research has shown that culture affects user interface design (Elnahrawy, 2001; 

Fernandes, 1995; Khaslavsky, 1998; Russo & Boor, 1993), web design (Faiola & 

Matei, 2005; Marcus & Gould, 2000) and usability evaluation (Beu, Honold, & 

Yuan, 2000; Damen, 1987; Day & Evers, 1997, 1999; Elnahrawy, 2001; Evers, 

1998; Evers, Kukulska-Hulme, & Jones, 1999; Honold, 2000; Sears, Jacko, & 

Dubach, 2000; Vatrapu & Pérez-Quiñones, 2006; Yeo, 1998., 2001). Emerging 

research findings have indicated cultural effects in computer mediated 

communication (CMC) (Ess & Sudweeks, 2005), computer supported cooperative 

work (CSCW) (Borchers, 2003; Brannen & Salk, 2000; Ishii, 1993; Kayan, Fussell, 

& Setlock, 2006; Krishna, Sahay, & Walsham, 2004; Massey, Caisy Hung, Montoya-

Weiss, & Ramesh, 2001; Nordbotten, 1998; J. Olson & Olson, 2003; Setlock, 

Fussell, & Neuwirth, 2004; Setlock, Quinones, & Fussell, 2007), online learning 

(Crump, 2004; Daniels, Berglund, & Petre, 1999; Iivonen, Sonnenwald, Parma, & 

Poole-Kober, 1998; K. J. Kim & Bonk, 2002; McLoughlin, 1999, 2000; Walton & 

Vukovic, 2003) and asynchronous learning networks (ALN) (Hewling, 2005; 

Morse, 2003). These literatures will be reviewed in the theoretical framework 

chapter.  
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Integrating these four lines of empirical research into a conceptual framework of 

culture, cognition and computers, this research puts forward the basic premise that social 

affordances of technology vary across cultures. The challenge for technological learning 

environments is that interacting through technology is not unproblematic. First, it makes 

interaction more difficult (Clark & Brennan, 1991; G. Olson & Olson, 2002) . Second, it 

may not mean, feel and afford the same thing to everyone. To repeat, culture may vary 

the social affordances of technology. Designers assume that the online environment is the 

same for everyone, but do users perceive something different? Recent empirical findings 

in cross-cultural psychology have indicated a marked difference between cultures in 

visual perception and thinking (Nisbett, 2003). If culture and cognition are not 

dissociated (Dimaggio, 1997; Nisbett & Norenzayan, 2002; Rose, 1968; N. Ross, 2004), 

then we might effectively question the ñwhat you see is what I see (WYSIWIS)ò paradigm 

for designing collaborative applications. This is the primary research problem addressed 

by this dissertation. 

The collaborative learning paradigm is grounded in social constructivist 

epistemology, with some researchers adhering to a radically dialogical epistemology of 

intersubjective learning (see Suthers, 2006, for a discussion of different epistemologies in 

CSCL). CSCL emphasizes social interaction and in the era of globalization, social 

interaction is often intercultural. Research into social aspects of Human Computer 

Interaction (HCI) has shown that even computer-literate users tend to use social rules and 

display social behavior in their interactions with computers (Moon & Nass, 1996; Nass, 

Kim, & Lee, 1998; Nass, Moon, Fogg, Reeves, & Dryer, 1995; Nass, Steuer, & Tauber, 

1994; Reeves & Nass, 1996). Social behavior is strongly grounded in culture as every 
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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 patterns,  a more 

difficult task than learning them in the first place (Hofstede, 1997).  

Setting the thematic agenda for CSCL for the next decade, Suthers (2005; 2006) 

identifies ñintersubjective meaning makingò as the central concern of CSCL . Suthers 

calls for an eclectic approach integrating ñexperimental, descriptive and design 

methodologiesò to investigate technology affordances supporting intersubjective meaning 

making (IMM). IMM is inherently intercultural in a multicultural classroom and 

whenever a collaborative group is composed of members from different cultures. If 

intercultural communication between group members becomes an issue of concern, then 

Deweyôs ñproblematic situationò can become doubly problematic. More specifically, it is 

not just the object of a learnerôs inquiry that becomes problematic, but also the very 

intersubjective acts seeking to engage in joint inquiry. On a secondary level, cultural 

issues in CSCL environments have not been systematically explored. In CSCL and ALN 

environments involving intercultural interactions, the lack of understanding of cultureôs 

role can render the design of technology problematic. For effective learning technology 

design, issues of intercultural collaboration must be given adequate consideration at the 

interface, interaction and instruction levels. The lacunae in understanding the role of 

culture in CSCL is the secondary research problem addressed by this dissertation. 

This dissertationôs particular concern is to empirically investigate the extent to 

which culture influences how participants appropriate affordances and perceive 

themselves and their collaborative others in intra- and inter- cultural computer supported 

collaborative learning environments. This research is not merely about Human Computer 
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Interaction (HCI) ï i.e., interacting with technology ï it is also about technological 

intersubjectivity (TI) ï i.e., interacting with people (Dwyer, 2007).  

1.3 Research Objectives  

1. The primary instrumental objective is to apply Geert Hofstedeôs cultural effects on 

social behavior (1997), Edward Hallós cultural effects on social communication 

(1976),  and Richard Nisbett and colleaguesô findings of cultural influences on 

cognition (Masuda & Nisbett, 2001; Nisbett, 2003; Nisbett & Wilson, 1977) to 

inform the empirical study of cultural issues in computer supported collaboration. 

2. The primary empirical objective is to determine the extent of cultural influence on 

appropriation of affordances in online learning environments by studying the 

interaction of Anglo-American and Chinese student participants doing computer 

supported collaborative problem solving with external representations.  

3. The primary theoretical objective is to empirically inform a theory of technological 

intersubjectivity. 

1.4 Research Questions 

The analytical focus of the dissertation is to determine the influence of culture on 

the appropriation of affordances. The theoretical objective of the dissertation is to inform 

the notion of technological intersubjectivity.  

The research questions are: 

R1. To what extent does culture influence participantsô appropriation of affordances in a 

CSCL environment? 
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R2. To what extent does culture influence technological intersubjectivity in a CSCL 

environment? 

The two research questions are informed by a discussion of Hofstedeôs  cultural 

dimensions model (1997),  a review of cultural differences in traditional learning settings 

(Hofstede, 1986), a discussion of Edward Hallôs communicative context dimension 

(1966),  a review of Nisbett and colleaguesô empirical findings concerning culture and 

cognition (Nisbett & Norenzayan, 2002), and  by a comprehensive reading of the impact 

of cultural differences in human computer interaction. 

R1. To what extent does culture influence participantsô appropriation of affordances in a 

CSCL environment? 

Any medium of interaction provides a set of potentials for action. However, it is 

up to the actors to decide which potentials are taken up, and for what purposes. Culture 

may influence these decisions. Furthermore, the meanings of actions in a technology 

mediated environment are interactionally negotiated. Culture may also influence such a 

negotiation. Therefore, the unit of analysis for R1 is the individual interactional act. The 

levels of analysis are culture, gender, dyadic culture, and dyadic gender. Given the  

gender differences in interaction (Tannen, 1996), gender and dyadic gender levels of 

analysis are used for disambiguating of results. 

R1 investigates the extent to which the participantsô cultural background 

influences their appropriation of affordances in a CSCL environment. R1 is informed by 

the ecological psychology notion of affordances (J. J. Gibson, 1979). R1 evaluates the 

influence of culture on the appropriation of affordances by studying dyadic interactions 

in intra- and inter- cultural CSCL settings.  Formal definitions of the notions of 
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affordance, technology affordance, social affordances, socio-technical affordance, and 

appropriation of affordances are provided in section 2.1. R1 is also informed by the 

relevant literature in cognitive psychology and cultural psychology summarized and 

critiqued in section 2.3. R1 draws upon the nature of internal representations and external 

representations for distributed problem solving (Zhang, 1997, 1998; Zhang & Norman, 

1994). Critiques originating from cognitive psychology regarding direct perception 

theories in ecological psychology are addressed in section 2.3. The Gibsonian notion of 

affordance is evaluated in light of recent experimental results demonstrating cross-

cultural differences in cognitive and perceptual processes (Nisbett, 2003). Software 

logging and screen recordings are used for the collection, preparation and analysis of 

empirical data.  

R2. To what extent does culture influence technological intersubjectivity in a CSCL 

environment? 

R2 investigates the extent to which the participantsô cultural background 

influences technological intersubjectivity in a CSCL environment.  R2 is grounded in the 

philosophical notion of intersubjectivity.  R2 evaluates the influence of culture on 

technological intersubjectivity by studying dyadic interactions and mutual perceptions in 

intra- and inter- cultural CSCL settings. A tripartite distinction of intersubjectivity as 

psychological, phenomenological and technological is made in section 2.4.  R2 is 

informed by Salomonôs (1998) distinction between cultural effects with technology 

(during interaction ) and effects of technology (after interaction). The extent to which 

culture influences technological intersubjectivity during interaction is informed by the 

notion of presence in online learning environments. The theoretical framework section on 
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technological intersubjectivity discusses the notions of social presence (Rourke et al., 

2001), cognitive presence (Garrison, Anderson, & Archer, 2001), and teaching presence 

(T. Anderson et al., 2001). Section 2.4.4.1 of the theoretical framework chapter details 

how the coding schemes of presence in online learning environments are used to study 

technological intersubjectivity during interaction. The unit of analysis for the first aspect 

of R2 (during interaction) , is the discourse message. The levels of analysis are the 

culture, gender, dyadic culture, and dyadic gender. Again, given the  gender differences 

in interaction (Tannen, 1996), gender and dyadic gender levels of analysis are used for 

disambiguation of results.  

The second aspect of R2 (after interaction) evaluates the extent to which culture 

influences how a particular participant perceives the collaborative other after interaction. 

This second aspect of R2 is informed by Allportôs contact hypothesis (1954). The contact 

hypothesis is considered one the most important findings of social psychology (Amichai-

Hamburger & McKenna, 2004; citing Brown, 2000). The contact hypothesis states that 

when the preconditions of equal status, superordinate goal and institutional support are 

met, contact between different groups will create a productive inter-group encounter and 

lead to positive inter-group relationships (Brislin, 1981).  

In the pre-investigative session, participants rate themselves on the Portrait 

Values Questionnaire (PVQ) (Schwartz et al., 2001). The discussion of the PVQ scale is 

presented in section 2.4.4.2.  In the post-investigative session, participants rate their 

collaborative partners (see section 3.4.2.2). This bi-directional assessment allows a 

comparison of participantsô self- perception of individual values along with the 

perception of the individual values of their collaborative partners. The unit of analysis for 
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the second aspect of R2 is the individual participantôs difference in self-assessment and 

collaborative other-assessment on the PVQ instrument. The levels of analysis are the 

culture, gender, dyadic culture, and dyadic gender. As mentioned earlier, due to gender 

differences in interaction (Tannen, 1996), gender and dyadic gender levels of analysis are 

used for disambiguation of results.  

1.5 Research Design 

The experimental study builds on the methodological paradigm introduced by 

Suthers, Vatrapu, Medina Joseph and Dwyer (2006) for the study of asynchronous 

computer supported collaborative learning.  

The experimental design involves three independent groups of dyads from similar 

and different cultures doing collaborative problem-solving in a knowledge-map learning 

environment. The experimental task requires participants to collaboratively solve a 

challenging scientific problem that includes information on multiple competing 

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

This trail of information consists of field observations, lab studies, hypotheses, opinions 

and background information (see section 3.3.2 for study materials). Participants are to 

explore this trail of information through a built-in web browser in the experimental study 

software (see section 3.3.1 for study software). Participants use the interface for co-

constructing graphical ñknowledge mapò representations customized for the purpose of 

recording hypotheses, data, and evidential relationships between them. Table 1.1 presents 

the experimental design. 
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Table 1.1: Experimental Study Design 

Dyadôs  

Cultural Profile  

Pre-Investigation Investigative 

Session 

Post-Investigation 

Chinese 

Chinese 

Informed Consent 

GPA/GRE Release 

Instruments  

Demographic 

Self-PVQ 

GLOBE  

Study Instructions 

Software Tutorial 

 

Collaborative 

Problem-Solving 

with 

External  

Representations 

 

 

 

Essay-Writing 

Instruments  

Other-PVQ 

       SL-ASIA/ICSI 

QUIS 

Anglo-American 

Anglo-American 

Anglo-American 

Chinese 

 

Since the experimental study task involves CSCL problem-solving 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 participantsô appropriation of affordances and technological 

intersubjectivity. Based on theories of culture and empirical findings in cultural 

psychology documenting cross- cultural variations in behavior, communication and 

cognition, eleven research hypotheses are advanced. Empirical data are collected using 

demographic, culture and usability instruments; participantsô self-perception and 

collaborative other-perception instruments; screen recordings and software logs of 

experimental sessions. The issues of internal validity, external validity, ecological fallacy 

and exception fallacy are addressed in section 5.7. 

1.6 Research Significance  

1.6.1 Human Computer Interaction 

Nowadays, information and communication technologies (ICT) form the basis of 

substantial aspects of intersubjective interactions on a global basis. However, inadequate 

attention has been given to the question of interaction between members of different 
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cultures.  ICT are often designed under the implicit assumption that members of different 

cultures equally view a given functionality as appropriate for carrying out a given social 

act (or that another member observing a given social act in an ICT environment interprets 

it as originally intended by the actor). In a technology driven world, it is no longer safe to 

operate under such an assumption. A better understanding of the appropriation of ICT 

resources for social interaction and the interpretation of the significance of social actions 

can lead to improved interactional effectiveness within a particular social formation 

(team, class, community, etc.). Other impacts can be envisioned in industry, where 

telecommuting and the nature of multinational organizations requires cross-cultural 

collaboration. Again, a better understanding of the appropriation of ICT resources for 

social interaction can positively inform effective technology design. 

1.6.2 Learning Sciences  

Increasingly, universities offer online courses. These online courses are offered 

through ICT environments designed under the assumption that they provide similar 

action-taking opportunities and meaning-making opportunities cross-culturally. A 

systematic investigation of the validity of such a fundamental assumption is required to 

ensure the overall efficacy of collaborative and team-based learning. Indeed, cultural 

influences on behavior, communication and cognition may affect studentsô interactional 

processes and outcomes. Understanding the exact role of culture in online learning 

settings would inform the design and implementation of effective and culturally inclusive 

online learning environments.  

 



                         

17 

 

1.7 Delimitations 

1.7.1 Concepts 

Terminologically, appropriation is used from an ecological psychology 

standpoint but not intentionally from the cultural studies perspective. In the ecological 

perspective, cognition is conceptualized as ñthe cooperative appropriation of 

affordancesò (Reed, 1991, p. 135). Technological Intersubjectivity is conceived in the 

socio-cognitive-technical sense of ñBeyond Being Thereò (Hollan & Stornetta, 1992). 

Methodologically, the experimental study is partial to positivism, particularly to a 

psychological version of ñmethodological individualismò. Epistemologically, this 

research is committed to Suthersô (2006) ñintersubjective learningò paradigm. 

Ontologically, this research is committed to Searleôs (1999b) version of ñexternal 

realism.ò This research is not sympathetic to either cultural determinism or technological 

determinism. This research  provisionally assumes interactional determinism as a non-

unicausal reduction frame and shares Latourôs (2005) notion of ñirreducibilityò .  

1.7.2 Study 

In this study, the interactions under investigation occur in a technology 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 might be true that technology addresses some cross-cultural 

communication issues (e.g., those interacting in their non-native language have more 

time to compose replies and don't have to worry about their accents). This is not the focus 

of the experimental study. This research does not propose to compare being in a learning 
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situation to that of being in a non-learning situation. Nor does it propose a comparison 

between technology mediated communication (online) and face-to-face communication 

(offline). Cultural differences per se are not the topic of the study. 

Instead, this research focuses on culture as it affects the appropriation of 

affordances and technological intersubjectivity. Technology mediated learning is the 

assumed context of this study. Since this research uses the experimental method of a 

controlled laboratory study, many of the limitations are inherited from that 

methodological paradigm. Those and other pertinent issues of relevance, internal validity 

and external validity are discussed in section 5.7 titled limitations. 

The outline of the rest of the document is as follows: 

Chapter 2, Theoretical Framework, discusses the theoretical framework of this 

research and presents a critical review of the relevant literature.  

Chapter 3, Methodology, advances seven a priori hypotheses grounded in the 

theoretical framework and discusses the experimental design, participants, materials, 

instruments, and procedure.  

Chapter 4, Results, presents descriptive and inferential statistical summaries of 

the empirical data collected.  

Chapter 5, Discussion, interprets the empirical finding, discusses the implications 

for the design of socio-technical systems, presents the research limitations and suggests 

directions for future research. 

Appendices and References make up the last part of the dissertation document.  
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2. Theoretical Framework 
The phenomenon of interest for this dissertation project is that of two participants 

from different or similar cultural backgrounds doing computer supported collaborative 

learning in a knowledge-mapping environment. This intra- and inter- cultural 

collaborative problem solving is set within the broad pedagogical paradigm of inquiry 

based learning (Dantonio & Beisenherz, 2001), the philosophical underpinnings of which 

are located in Deweyôs (1938/1991) conception of inquiry (cf., Koschmann, 2002 for an 

articulation of Dewey's relevance to CSCL theory and practice). Of particular interest to 

me is to investigate to what extent culture influences appropriation of affordances and 

technological intersubjectivity in this interactional context. As for practical applications, 

the results of the study will contribute to the emerging educational paradigm of online 

learning.  

I propose to empirically investigate the cultural affects on appropriation of 

affordances and technological intersubjectivity for research questions R1 and R2 

respectively. The study of both research questions is informed by empirical data 

generated from the experimental study. The primary objective of studying R1  is to make 

an empirical contribution of documenting cultural influences on the appropriation of 

affordances. The primary objective of studying R2 is to make a theoretical contribution 

regarding technological intersubjectivity.  

The theoretical notions relevant to the proposalïaffordances, culture, 

representational guidance and technological intersubjectivityïare integrated into a 

theoretical framework. This project seeks to take an interdisciplinary approach to the 

study of the phenomena of intercultural collaborative learning that is grounded in 
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psychology, anthropology, sociology and philosophy. Figure 2.1 presents a schematic 

diagram that depicts the theoretical framework for this dissertation project. 

 
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 and empirical realms. Missing lines between concepts indicate research 

strands not addressed by this dissertation.  

The Cultures-Representational Guidance-Appropriation of Affordances nexus has 

been studied in cognitive anthropology and cognitive sociology under the notion of 

cultural schema and scripts (Dimaggio, 1997).  It has also been the topic of study for 

researchers in cultural anthropology and cultural sociology interested in providing 

explanations of external symbol usage (Durkheim, 1998/1915). Geertzôs (1973) 
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interpretive anthropology can be read as an attempt to explicate the subjective experience 

that arises from symbolic action in the social world. 

Suthersô representational guidance line of theoretical and empirical research has 

shed light on the Representational Guidance-Appropriation of Affordances relation 

(Suthers, 1999a, 1999b, 1999c, 1999d, 1999e, 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, 2007). Cognitive scientific underpinnings of the 

representational guidance line of work is in Zhangôs work on the nature of external 

representations in distributed problem solving (Zhang, 1997, 1998; Zhang & Norman, 

1994).  

Koschmannôs (2002, p. 17) programmatic assertion of CSCL as ña field of study 

centrally concerned with meaning and practices of meaning-makingò calls for an 

understanding of intersubjectivity and collaborative learning in CSCL. The relationship 

between representational-guidance-appropriation of affordances- technological 

intersubjectivity-intersubjectivity has not been a focus of study in Human Computer 

Interaction (HCI). So far, Intersubjectivity was not an explicit concern in the 

representational guidance research program.  

The theoretical thread intertwining these different notions is Gibsonôs (J. J. 

Gibson, 1979) notion of affordances as relational properties of an actor-environment 

system. Suthersô (2006) articulation of ñtechnology affordances for intersubjective 

meaning-makingò (p.315) as an agenda for CSCL research speaks to the role of 

affordances in CSCL theory and practice.  
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2.1 Affordances  

The concept of affordances is the intertwining thread of the theoretical framework 

for this research program. The notion of affordance was introduced by J. J. Gibson 

(1979).  Gibson was primarily 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. J. Gibson, 

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, Savelsbergh, & 

Rosengren, 2001), direct quotes from the seminal thinker of the field, J. J. Gibson himself 

may help clarify the notion. The following quotes are from Gibsonôs 1979 book, ñThe 

Ecological Approach to Visual Perceptionò taken from chapter eight titled ñThe Theory 

of Affordancesò. Boldface is mine: other emphasis is in the original. Gibson wrote 

I have described the environment as the surfaces that separate substances 

from the medium in which the animals live. But I have also described what the 

environment affords animals, mentioning the terrain, shelters, water, fire, 

objects, tools, other animals, and human displays. How 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 afford? If so, to 

perceive them is to perceive what they afford. This is a radical hypothesis, 

for it implies that the ñvaluesò and ñmeaningsò of things in the environment 

can be directly perceived. Moreover, it would explain the sense in which 

values and meanings are external to the perceiver (J. J. Gibson, 1979, p. 127) 

[boldface emphasis mine]. 

The affordances of the environment are what it offers the animal, what it 

provides or furnishes, either for good or ill. The verb to afford is found in the 

dictionary, but the noun affordance is not. I have made it up. I mean by it 

something that refers to both the environment and the animal in a way that no 

existing term does. It implies the complementarily of the animal and the 

environment (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 be subjective, phenomenal, and mental. But, actually, an 

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

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

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

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

An affordance points both ways, to the environment and to the observerò. (J. J. 

Gibson, 1979, p. 129) [boldface emphasis mine] 

Gibson views affordances as relational properties between an organism and its 

environment. Gibson was reacting against what he termed the overly subject-side 

analysis of information processing in the theories of perception of cognitive sciences. 

Gibson intended to place an equal emphasis on the environmental properties in 

determining meaning. Gibsonôs theoretical project was to account for invariant properties 

of the environment and thereby provide adequate object-side analysis for the phenomena 

in visual perception. Gibsonôs theory of affordances is an ecological theory of meaning 

opposed to cognitive theories of meaning as interpretation. Although this was true of 

orthodox cognitive psychology, current cognitive theories of interpretation emphasize 

both top-down subject side interpretive schemas and bottom-up object-side information, 

mostly due to the ecological challenge led by Gibson.  

In a nutshell, cognitive psychological theories of meaning emphasize ñcopyingò 

of the world for interpretive purposes. On the other hand Gibsonôs ecological 

psychological theory of meaning emphasized ñcopingò with the world. In the cognitive 

sciences, perception is about ñcopyingò information from the external world. In the 

ecological approach, perception is always already about ñcopingò with the information in 

the actor-environment system (phrasing inspired by Dr. Arindam Chakrabarty, personal 

conversation). 
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Gibsonôs notion of affordance when taken together with his theory of ñdirect 

perceptionò is deemed problematic by cognitive psychologists in explaining higher order 

cognitive process like learning and particularly problem solving (Norman, 1999). ñDirect 

perceptionò is the theory that all an organism needs for perception is a perceptual system 

and an environment. The organism perceives affordances by ñdirect pick up of 

informationò from the ñcircumambient optic arraysò of the environment. In other words, 

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 basic ecological 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.  

Philosophically, Gibsonôs views concur with phenomenological studies of 

perception. Phenomenology as a branch of Western Philosophy is the ñstudy of structures 

of consciousness as experienced from the first-person point of viewò (Heath, 2005). 

Gibsonôs ecological approach to the psychology of perception shares much in common 

with Merleau-Pontyôs (2002/1962) highly influential study of the ñPhenomenology of 

Perceptionò. I will make the connections between these two influential scholars of visual 

perception by highlighting their commonalities in the philosophical detour to be 

undertaken in section 2.4, technological intersubjectivity. Until then, it would suffice to 

say that both Gibson and Merleau-Ponty emphasized the material objectivity of meaning 

in relation to the subject compared 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 the vision of Vannevar Bush (1945 /1996). Affordances are in 

many ways central to the realization of the potentialities laid out in Vannevar Bushôs 

(1945 /1996) influential essay ñAs we may thinkò. As Bush says ñthe world has arrived 

at an age of cheap complex devices of great reliability; and something is bound to come 

out of itò. Understanding the notion of affordances is a crucial factor in understanding 

what is ñbound to come out ofò the information age particularly for the purposes of this 

dissertation project, in online learning.  

Normanôs introduction of  the concept of ñperceived affordanceò (Norman, 1990) 

brought the notion  of affordance into human computer interaction. Relevant literature 

includes  Gaverôs seminal articles on technology affordance (1991); affordances of media 

spaces (1992); affordances for interaction (Gaver, 1996);  Bradnerôs notion of social 

affordance (Bradner, 2001); Hartsonôs (2003) taxonomy of affordances into physical, 

sensory, functional and cognitive affordances; McGrenere and Hoôs (2000) critical 

review of the notion of affordance; and a structuration theoretical interpretation of 

affordances (Vyas, Chisalita, & van der Veer, 2006). Affordances in HCI have largely 

been misunderstood as widgets, features and functionalities, despite a crucial intervention 

by Norman (1999) himself. This dissertation addresses Torenvlietôs call to reclaim the 

notion of affordance (2003). Technology affordances (Gaver, 1991; Suthers, 2006) are 

action possibilities in a technology environment given the technical capabilities of the 

system and the action capabilities of the user. Social affordances are action possibilities 

for social behavior (Bradner, 2001; Suthers, 2006). Socio-technical affordances are social 
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action possibilities in a socio-technical system relative to an actor. Both actors and 

ñactantsò (Latour, 2005) are implicated in the notion of socio-technical affordances. 

The ontological foundations of the notion of affordances are materialist, 

dynamicist and property realist (Turvey, 1992). Turvey (1992, p. 180) citing Lombardo 

(1987) identifies ñthe principle of reciprocityðdistinguishable yet mutually supportive 

realitiesò as the central insight of Gibsonôs ecological psychology approach to visual 

perception. This principle of reciprocity is highly relevant to collaborative 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 

ñeverything changes in some respects, but not in all respectsò Turvey (1992, p. 175). 

When applied to learning interactions, this dynamicist notion of change restores the 

balance in learning assessment between individual cognitive transformation (cognitive 

being) and social group accomplishment (social becoming) (see Barab et al., 1999 for an 

excellent exposition of this view). Turvey (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 , Zq) with manifest property r ( j is the joining or juxtaposition 

function).  

Let Wpq = j(Xp , Zq) be composed of different things Z and X. Let p be a 

property of X and q be a property of Z. Then p is said to be an affordance of X 

and q the effectivity of Z, if and only if there is a third property r such that  

Wpq = j(Xp , Zq) possesses r 

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

 Neither Z nor X possesses r (Turvey, 1992, p. 180)  
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Turveyôs (1992) definition of affordance was critiqued by Stoffregen (2003)  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 properties that come into 

existence with the actualization of opportunities for action. However, the 

animalïenvironment system has emergent properties that are persistent, that 

exist prior to and independent of actual behavior. Turvey took properties of the 

animal and environment as ontological primitives (Sanders, 1997), whereas in 

my view it is properties of the animalïenvironment system that are ontological 

primitives. (Stoffregen, 2003b, p. 123)  

2.1.1 Definition of Affordance 

Taking issue the notion of dispositions central to Turveyôs definition of 

affordances, Stoffregen (2003) proposed the following formal definition of affordance 

that emphasized the organism-environment relational aspect: 

Let Wpq (e.g., a person-climbing-stairs system) = (Xp, Zq) be composed 

of different things Z (e.g., person) and X (e.g., stairs). 

Let p be a property of X and q be a property of Z. The relation between p 

and q, p/q, defines a higher order property (i.e., a property of the animalï

environment system), h. 

Then h is said to be an affordance of Wpq if and only if 

(i) Wpq = (Xp, Zq) possesses h 

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

2.1.2 Definition of Technology Affordance 

Based on Stoffregenôs  (2003b) formal definition of affordances, technology 

affordances are defined as follows: 

Let Wpq (e.g., person-checking-email system) = (Tp, Sq) be composed of 

different entities T (e.g., email technology) and S (e.g., email user). Let p be a 

property of T and q be a property of S.  
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The relation between p and q, p/q, defines a higher order property (i.e., a 

property of the socio-technical system), a. Then a is said to be a technology 

affordance of Wpq if and only if  

(i) Wpq = (Tp ,Sq) possesses a 

(ii)  Neither T nor S possesses a  

Following up this formal definition with a close reading of Gibsonôs explication 

of the action potentialities of an affordanceé 

[é] Knee-high for a child is not the same as knee-high for an adult, so 

the affordance is relative to the size of the individual. But if the surface is 

horizontal, flat, extended, rigid, and knee-high relative to a perceiver, it can be 

sat upon. If it can be discriminated as having just these properties, it should look 

sit-on-able. If it does, the affordance is perceived visually. If the surface 

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

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

Technology affordances are action possibilities given action capabilities. 

Technology affordances are not things. This category conflation has been the source of 

much confusion in the HCI design community. Technology affordances are relationships 

between perceptual actors and technological environments. Technology affordances are 

not widgets on the screen, neither are they features of system implementation but they are 

the emergent properties with reference to each actor-environment system. Affordances in 

HCI have been misinterpreted as things that determine action instead of a relational view 

of a direct perception of affordances as action-taking possibilities and meaning-making 

opportunities in a technological environment with reference to an actor. Affordances are 

relationships that underlie all perception and 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 which affordances 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 affordances are not subjective properties. Neither are technology 

affordances socially constructed (Hacking, 1999). Technology affordances are relational 

through and through as they are the informational structure to be perceived in ambient 

arrays of the actor-environment 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 important stance as Gibsonôs ecological psychology holds that we donôt 

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 

given Gibsonôs complete rejection of mental representations to explain higher cognitive 

processes like learning. This point will be taken up for discussion in section 3.3, 

representational guidance.  

2.1.3 Definition of Social Affordance 

Let Wqr (e.g., person-talking-to-another-person system) = (Sq, Or) be 

composed of different entities S (e.g., talker) and O (e.g., listener). Let q be a 

property of S and r be a property of O.  

The relation between q and r, q/r, defines a higher order property (i.e., a 

property of the socio-technical system), a. Then a is said to be a social affordance 

of Wqr if and only if  
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(i) Wqr = (Sq, Or) possesses a 

(ii)  Neither S nor O possesses a  

2.1.4 Definition of Socio-Technical Affordance 

Let Wpqr (e.g., person-sending-email-to-another-person system) = (Tp, 

Sq, Or) be composed of different entities T (e.g., email technology); S(e.g., email 

sender) and O (e.g., email receiver). Let p be a property of T; q be a property of S 

and r be a property of O.  

The relation between p, q and r, p/q/r, defines a higher order property (i.e., 

a property of the socio-technical system), a. Then a is said to be a socio-technical 

affordance of Wpqr if and only if  

(i) Wpqr = (Tp ,Sq, Or) possesses a 

(ii)  Neither T ,S, O, {T, S}, {T,O} nor  {S,O}  possesses a  

 

This formalism can be read as an activity system of subject S, object O and tools 

T (Kaptelinin & Nardi, 2006). Relating the definition to Latourôs actor-network theory 

(Latour, 2005), both actors (S) and ñactantsò (T, O) are implicated in the notion of socio-

technical affordances. As mentioned before, research into social aspects of HCI (Moon & 

Nass, 1996; Nass et al., 1998; Nass et al., 1995; Nass et al., 1994) has shown that even 

computer-literate 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, feeling, behaving and potential 

interacting.  

Gibson said 

[é]Behavior affords behavior, and the whole subject matter of 

psychology and of the social sciences 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 behavior-all depend on the perceiving 

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

misperceiving of it.  

[é] what the buyer affords the seller cannot be separated from what the 

seller affords the buyer. The perceiving of these mutual affordances is 

enormously complex, but is nonetheless lawful, and it is based on the pickup of 

information in touch, sound, odor, taste, and ambient lighté 

The other person, the generalized other, the alter as opposed to the ego, 

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

not merely an object, and we do right to speak of he or she instead of it. 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. 135-136) [boldface emphasis mine] 

Gibson treats the generalized other as an object with a ecological surface 

specifying information for social behavior. This dissertation conceptualizes the 

collaborative other as an artifact in a technological interface specifying information for 

social interaction. In a way socio-technical affordances are an amalgam of technology 

affordances and social affordances. 

In line with the above extended quotes and ñtechnology affordances for 

intersubjective meaning-makingò (Suthers, 2006, p.315), in this dissertation I studied 

socio-technical affordances in the context of an inter- and intra- cultural CSCL 

environment. In collaborative learning and for that matter in all social constructivist 

pedagogical paradigms, social affordances are what Gibson termed ñmutual affordancesò. 

In computer supported collaborative learning (CSCL), computer supported cooperative 

work (CSCW) and social software, Gibsonôs ñmutual affordancesò become socio-

technical affordances.  

The formal definition of socio-technical affordance presented above have three 

important components: technology, properties of individual actors, 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. Cultural-cognitive properties of individuals 

are dealt in the section on culture to follow immediately next.  The section on 

representational guidance addresses technology. The section on technological 

intersubjectivity addresses the social association of the individuals in a technology 

supported interactional situation.  

2.2 Culture  

The concept of culture has a checkered intellectual history. Raymond Williams 

(1983) has termed culture ñone of the two or three most complicated words in the English 

languageò (p.87). Williams attributes this complexity of the concept to its complicated 

historical development in many European languages and its subsequent adoption in to a 

plurality of academic disciplines. Further complications with the concept of culture arise 

from the slippage of meaning between the academic usages of the term and the popular 

usages of the term like in ñhigh cultureò vs. ñpop cultureò. As the ever eloquent Williams 

(1977, p. 11) puts it ñthe concept at once fuses and confuses the radically different 

experiences and tendencies of its formation.ò The Victorian Ethnologist, Edward Tylor, 

is widely credited for providing the first definition of culture in anthropology. According 

to Tylor,  

Culture or civilization, taken in its wide ethnographic sense, is that 

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 and Kluckhohnôs (1952) critical review of the concept of culture. Table 2.1, 
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generated from Kroeber and Kluckhohnôs (1952), summarizes the different analytical 

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  ñEnumeration of contentò (p.81) 

Historical  ñSocial heritage or traditionò (p.89) 

Normative ñRule or wayò (p.95) 

Psychological ñCulture as a problem solving deviceò (p.105) 

Structural  ñPatterning or organization of cultureò (p.118) 

Genetic ñCulture as a product or artifactò (p.125) 
 

Tracing the intellectual evolution of notion of culture from the German ñkulturò 

and its tensions with the notion of civilization, Kroeber and Kluckhohn (1952) categorize 

the different definitions of cultures into 6 groups: descriptive, historical, normative, 

psychological, structural and genetic. To this grouping of definitions of culture, it is 

fruitful to add notions of culture as identity and also generative notions of culture. The 

psychological definitions of culture have ñemphasis on adjustment, on culture as a 

problem-solving deviceò (Kroeber & Kluckhohn, 1952, p. 105) and also have an 

emphasis on culture as learning. Two other definitions of culture are listed below: 

Culture is learned and shared human patterns or models for living; day-

to-day living patterns. These patterns and models pervade all aspects of human 

social interaction. Culture is mankind's primary adaptive mechanism (Damen, 

1987, p. 367). 

Culture is the shared knowledge and schemes created by a set of people 

for perceiving, interpreting, expressing, and responding to the social realities 

around them (Lederach, 1995, p. 9). 

In the above two definitions, culture is defined as patterns or schemas. Culture is 

shared and is a factor in an individualôs social interactions. The definitions also 

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 one. Culture conceived of as adaptations to the 

environmental demands towards some instrumental ends has been a feature of cultural 

ecology strands of anthropology. For example, according to White (1943/1996, p.339), 

ñall life is a struggle for free energyò and culture is a means in that struggle toward the 

ends of survival. As Redfield (1948) defines it: ñculture is the shared understandings 

manifest in act and artifactò (Cited by Triandis, H. in the Foreword to House et al., 2004, 

p. xv). 

2.2.1 Definition of Culture  

This dissertation uses the definition of culture as  

ñthe collective programming of the mind which distinguishes the 

members of one group or category of people from anotherò (Hofstede, 1997, p. 

5).  

The emphasis in Hofstedeôs definition is that culture is learnt in nurture and not 

inherited by human nature. The ñcollective programming of the mindò highlights culture 

as a collective activity that is to be conceived as a dynamic process rather than a passive 

state. The other part of the definition ñwhich distinguishes the members of one group or 

category of people from anotherò points out the individual and group identity formation 

and sustenance aspects of enculturation in social institutions like family, school and 

work. Culture comes from a perceived similarity of individuals within a cohort group (be 

it a linguistic community, an ethnic group or a scientific community) and in that sense it 

is collective. This similarity is not intended to be exact; neither does it imply essentialist 

homogeneity. In a multicultural society, culture is about a collective particularity.  

Hofstede (1997, p.18) relates ñcollective programmingò to Bourdieuôs (1977) 

notion of ñhabitusò. As mentioned earlier, Hofstedeôs definition is interpreted in this 
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dissertation project from the Vygotskian socio-cultural perspective of the ñsocial 

formation of the mindò (Wertsch, 1985). ñCollective programmingò is not to be 

understood as an external imposition but an active social and ecological composition in 

which the particular individual plays the protagonist. Taken together, ñsocial formationò 

and ñcollective programmingò of the mind indicate a cognitive schema. Culture is 

conceptualized as a cognitive schema in this dissertation.  

This dissertation conceptualizes the notion of culture as an independent variable. 

Cognitive sciences have highlighted the role of scripts and schemas and models in the 

mundane activities of everyday life (Sternberg, 2006). In this dissertation, culture is 

conceptualized in this cognitive scientific sense as a cultural schema. Cultural schemas 

are putative structures; they are properties of an individualôs mind. Cultural schemas are 

not things; neither are they substances. Cultural schemas are the historical products of the 

processes of collective programming of the mind. Thus cultural schemas are properties of 

an individualôs biography. This biography includes the interactive effects of the 

geography of that individualôs upbringing (ecology) and the formative experiences of the 

collective programming of the mind (history). Cultural schemas are etic categories 

(scientific constructs) of cognitive analysis and not emic conceptions (experiential) of 

individual subjective experience (see Harris, 1998/1966 for more on the emic vs. etic 

distinction and also a defense of his positivistic cultural materialism).  

This dissertation uses Schwartzôs (2001) Portrait Value Questionnaire and 

GLOBE study (House et al., 2004) questionnaires to measure culture at the individual 

and group levels respectively. The SL-ASIA scale (Suinn, Ahuna, & Khoo, 1992) is used 

to evaluate acculturation of the Chinese participants studying at the University of  
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Hawaiói at MǕnoa. The issues related to the instrumentation of the concept of culture are 

taken up for discussion in chapter 3. The next section is introduces Hofstedeôs cultural 

dimensions model and cultural differences in traditional learning and schooling. 

2.2.2 Culture and Behavior 

Cultural models can be used to identify the differences between cultures that 

affect the use of computer supported collaborative learning environments. There are two 

kinds of cultural models: typologies and dimensions. Typologies describe a number of 

ideal types, each easy to imagine. Dimensional models group together a number of 

phenomena in a society that were empirically found to occur in combination into 

dimensions. Typologies are difficult to adopt in empirical research as real cases very 

rarely correspond to one single ideal type. On the other hand, dimensional models are 

well suited for empirical work as they allow the measurement and evaluation of the 

central construct of culture.  Further, dimensional models of culture allow for 

falsifiability (Popper, 2002a, 2002b) of theoretical predications.  

2.2.2.1 Hofstedeôs Cultural Dimensions Model 

Hofstedeôs seminal work on cultures in organizations formulated a framework of 

four dimensions of culture identified across 50 nations and 3 multicountry regions. Each 

dimension groups together phenomena in a society that were empirically found to occur 

in combination. In this section, Hofstedeôs definitions for these original four cultural 

dimensions are listed followed by a discussion of each dimension with respect to learning 

and schooling. The fifth dimension of Long- vs. Short-term Orientation was added later 

(Hofstede & Bond, 1984, 1988). Hofstedeôs cultural dimensions model indicates what 
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reactions are likely and understandable given oneôs cultural background. Appendix A 

contains data from Hofstedeôs four dimensional cultural model. 

2.2.2.1.1 Low Power Distance vs. High Power Distance 

Power distance is ñthe extent to which the less powerful members of institutions 

and organizations within a country expect and accept the power that is distributed 

unequallyò (Hofstede, 1997, p.28). People in large power distance cultures are much 

more comfortable with a larger power/status differential than small power distance 

cultures. Table 2.2, adapted from Hofstede (1986, p. 313), outlines the effects of power 

dimension in traditional classroom settings. It is important to note that Hofstedeôs 

conception of power distance is not a bi-directional one; it is conceived as a subordinateôs 

expectation and acceptance of unequal distributions of power in a social setting. 

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

Small Power Distance Societies Large Power Distance Societies 

Student-centered education  

(premium on initiative) 

Teacher-centered education  

(premium on order) 

Teacher expects students to initiate 

communication 

Students expect teacher to initiate 

communication 

Students may speak up in spontaneously in 

class 

Students speak up in class only when 

invited by the teacher 

Students allowed to contradict or criticize 

teacher 

Teacher is never contradicted nor publicly 

criticized 

Effectiveness of learning related to amount 

of two-way communication in class 

Effectiveness of learning related to 

excellence of the teacher 

Outside class, teachers are treated as equals Respect for teachers is also shown outside 

class 
Table taken and adapted from Hofstede, G. (1986). Cultural Differences in Teaching and Learning. 

International Journal of Intercultural Relations, 10(3), page 313.  

 

If online education is offered as an alternative to traditional schooling then it is 

important to investigate how students perceive the social affordances of the online 
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learning environments. In the context of this dissertation projectôs experimental task, 

students co-constructing knowledge maps 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 those authorities are recognized as 

adherents of the scientific method. The point here is not whether the issues of power 

distance will show up in online learning environments. Rather, how does this cultural 

dimension help us to understand the interactional behavior in online learning 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 distance dimensional scale. Collaborative learning does away with the traditional 

instructional role of a teacher. Collaborative learning replaces the asymmetrical teacher-

student dyad with an often symmetrical student-student dyad (cf., T. Anderson et al., 

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

of dyadic interactions in ZPD). Collaborative learning replaces a didactic pedagogical 

approach with a social constructivist one. In the case of high power distance cultures, this 

reconfiguration in learning process results in a replacement of the more hierarchical 

power structures with flatter ones. Do students take advantage of this in an online 

learning setting? From a cognitive standpoint, it is interesting to investigate how ñcultural 

schemasò adapt in this reconfigured learning environment. For example, what would be 

the role of confirmation bias (Sternberg, 2006) in problem solving in intercultural 

collaborative learning environments? Further, do 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 collaborative peer play in these learning 
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interactions? These are a few of the questions that become relevant when the power 

distance dimension is considered in intercultural online learning environments.  

2.2.2.1.2 Individualism vs. Collectivism 

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

everyone is 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 onwards are 

integrated into strong, cohesive in-groups, which throughout peopleôs lifetime continue to 

protect them in exchange for unquestioning loyaltyò (Hofstede, 1997, p.51). This 

dimension describes the degree to which a culture emphasizes an individualôs reliance on 

the self or the group. Table 2.3, adapted from Hofstede (1986, p. 312), summarizes the 

implications of this dimension for traditional classroom settings.  

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

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 in 

response to a general invitation by the 

teacher 

Individuals will only speak up in small 

groups  

Individuals will speak up in large groups 

Large classes split socially into smaller 

cohesive subgroups based on particularistic 

criteria (e.g. ethnic affiliation)  

Sub-groupings in class vary from one 

situation to the next based on universalistic 

criteria (e.g. the task "at hand") 

Formal harmony in learning situations 

should be maintained at all times  

Confrontation in learning situations can be 

salutary; conflicts can be brought into the 

open 

Neither the teacher nor any student should 

ever be made to lose face 

Face-consciousness is weak 

Table taken and adapted from Hofstede, G. (1986). Cultural Differences in Teaching and Learning. 

International Journal of Intercultural Relations, 10(3), page 312. 
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This dimension is of particular interest to the social constructivist theories of 

learning given the small group size emphasis. In inter-cultural and mixed gender online 

learning groups, dynamics of in-group and out-group memberships might affect how 

certain technology affordances are appropriated as social affordances. They might also 

affect the perception of other students in the online learning environment. The notion of 

face-saving might have interactional implications. Face saving, for example might affect 

subjective perceptions and evaluation of the user interface, online interaction and 

instructional elements of an online course.  

It is also interesting to empirically study how the ñharmony-maintenanceò 

preference of students from collectivist cultures plays out in confirming and 

disconfirming hypothesis in an online learning environment. Based on socioïcognitive 

conflict theory, collaborative learning effectiveness is thought to be influenced by the 

extent that students jointly identify and discuss conflicts in their knowledge beliefs 

(Constantino-Gonzalez, Suthers, & Icaza). This works well in an individualist culture but 

in collectivist cultures consensual forms of intersubjective meaning making processes 

may be more prevalent.  

2.2.2.1.3 Femininity vs. Masculinity  

ñMasculinity pertains to societies in which the gender roles are clearly distinct; 

femininity pertains to societies in which the gender roles overlapò (Hofstede, 1997, p. 

82). This dimension refers to expected gender based division of labor in a culture. The 

cultures that score towards what Hofstede refers to, in a confusing choice 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 what is expected of 
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each gender. Table 2.4, adapted from Hofstede (1986, p. 315), summarizes the 

implications of this dimension in traditional classroom settings. 

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

Feminine Societies Masculine Societies 

Teachers avoid openly praising students  Teachers openly praise good students 

Teachers use average student as the norm  Teachers use best students as the norm 

System rewards students' social adaptation  System rewards students' academic 

performance 

Students practice mutual solidarity  Students compete with each other in class 

Students try to behave modestly Students try to make themselves visible 
Table taken and adapted from Hofstede, G. (1986). Cultural Differences in Teaching and Learning. 

International Journal of Intercultural Relations, 10(3), page 315.  

 

An aspect of ALN research has focused on measuring and evaluating social, 

teaching and cognitive presence in online learning environments (T. Anderson et al., 

2001; Garrison et al., 2001; Rourke et al., 2001). The dimension of masculinity vs. 

femininity can influence the subjective perceptions of students in a multicultural 

classroom or a collaborative problem solving group as issues of praise, reward, 

recognition and competition can affect collaborative learning process and outcomes. This 

dissertation project seeks to identify the effects of culture on the division of interactional 

labor and the distribution of cognitive work in collaborative problem solving by 

investigating how participants appropriate affordances. 

2.2.2.1.4 High Uncertainty Avoidance vs. Low Uncertainty Avoidance 

Uncertainty avoidance is ñthe extent to which the members of the culture feel 

threatened by uncertain or unknown situationsò (Hofstede, 1997, p. 113). This dimension 

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 prefer formal rules and any uncertainty can express itself in higher anxiety. 

Table 2.5, adapted from Hofstede (1986, p. 314), summarizes the implications of 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 unstructured 

learning situations: vague objectives, 

broad assignments, no timetables  

Students feel comfortable in structured 

learning situations: precise objectives, 

detailed assignments, strict timetables 

Teachers are allowed to say "I 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 

problem-solving 

Teachers are expected to suppress 

emotions  

(and so are students)  

Teacher are allowed to behave 

emotionally 

 (and so are students) 

Teachers interpret intellectual 

disagreement as a stimulating exercise 

Teachers interpret intellectual 

disagreement as personal disloyalty 
Table taken and adapted from Hofstede, G. (1986). Cultural Differences in Teaching and 

Learning. International Journal of Intercultural Relations, 10(3), page 314.  

 

In collaborative learning environments with knowledge mapping representations, 

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

doesnôt depend on the display size but rather is a function of the knowledge map items on 

the screen. Uncertainty avoidance might influence how screen clutter is perceived and 

interpreted. The dimension of uncertainty avoidance can affect how students perceive 

social affordances of the online learning environment given that the experimental task 

contains highly ambiguous data (see section 3.3.2). Also of importance are the effects of 

culture on acknowledgement of the ambiguity of data, interpretation of the ambiguous  

data and judgment of the relevance of the data in the unfolding interactional sequence.  

Huo  and Randall (1991) criticized Hofstedeôs dimensional model of culture by 

suggesting that Hofstedeôs sample from a single multinational company (IBM corp) 
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might introduce some effects of organizational culture. Hofstede formulated the 

dimensions from statistical analysis of the answers to questions provided by IBM 

employees in 50 countries and 3 multicountry regions. However, there is ample empirical 

evidence to support that Hofstedeôs dimensions are relevant and valid. Several studies 

have revalidated Hofstedeôs dimensions (for example, see Bochner, 1994; Robertson & 

Hoffman, 2000). Sondergaard (1994) reviews over 60 replications of Hofstedeôs cultural 

model and concludes that Hofstedeôs dimensions are ñlargely confirmedò. The recent 

GLOBE study of 65 societies (House et al., 2004) has empirically formulated 8 cultural 

dimensions and is largely in agreement with Hofstedeôs model.  

2.2.3 Culture and Communication 

2.2.3.1 E. Hallôs Low- vs. High- Context Communication Dimension 

The dimension of ñlow-contextò vs. ñhigh-contextò cultures introduced by Hall 

(1976) is important in the contexts and situations of intercultural communication. 

According to Hall (1976), in high-context cultures, usually the cultures with high power 

distance, a member needs to be explicitly asked to respond to elicit behavior that is a 

deviation from the norm. Table 2.6 lists patterns of Hallôs cultural communication 

context dimension. 

Hall characterizes speaking as an art in high-context cultures, with an emphasis 

on the emotional aspect. High-context cultures privilege social motivation. In low-

context cultures, by contrast, 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. Low-context 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 and 

rhetorical persuasion 

Communicative focus is rational 

information 

Communication is 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 it 

lies in the context 

Decisions are taken on the basis of 

information 

Both speaking and listening are something 

to be thoroughly enjoyed 

Communicator errors carry social costs as 

they blur information 

 Ambiguous interpretation is allowed Unequivocal interpretation is desired 

 

In collaborative problem solving environments, the cultural communicative 

context of the learners might affect how much active discussion, elaboration and 

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

asynchronous learning environment but it might be insufficient to account for learning 

outcomes (Suthers, Medina, Vatrapu, & Dwyer, 2007). If the communicative context 

varies across cultures than it becomes a variable of interest in the participantsô 

interactional accomplishment of problem solving.   

2.2.4 Culture and Cognition 

According to Nisbett and Norenzayan (2002), mainstream psychology had made 

four basic assumptions about cognition. Adapting from them, the four foundational 

psychological assumptions regarding human cognition are:  



                         

45 

 

1. Universality: Basic cognitive processes of sensation, perception, attention and 

memory are universal. In other words, basic cognitive processes are invariant 

across cultures and communities. 

2. Content Independence: 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. Environmental-Sufficiency: Cognitive processes of general learning and 

interference operate upon environmental contents to equip the child for 

functional survival. The environment provides content to cognitive processes 

without the need for cultural or social interventions. In other words, cultural 

differences in cognitive processes are due to different environmental 

influences and not social influences 

4. Infinite Cultural Variance: Since the universal basic cognitive substrate is 

content independent and environmentally-sufficient, the range of cultures is a 

function of the variance in 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 consequence of this was that psychology and 

anthropology evolved into independent academic disciplines with mostly non-

overlapping research agendas. However there were some exceptions to this dualist view 

of cognition and culture. These exceptions include in psychology, Lev Vygotsky and 

colleagues (Vygotsky, 1930/1980; see Wertsch, 1985 for a biographical and historical 
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treatment of this influential research movement); in cognitive anthropology, most notably 

D'Andrade (1995) and Ross (2004); and in cognitive sociology, Dimaggio (1997).  

Recent empirical results have shown that culture and cognition are mutually 

implicated and are not disassociated as traditional psychology has postulated. A 

psychological perspective of the interrelationship between culture and cognition is 

presented in Nisbett and Norenzayan (2002). For a sociological synthesis of the 

relationship, refer to the similarly titled article by Dimaggio (1997). An early 

anthropological view is put forward by Rose (1968) and Ross (2004) states the current 

theoretical and methodological developments in cognitive anthropology. 

2.2.4.1 Nisbett and Colleaguesô Cross-Cultural Psychology Findings 

Richard Nisbett and colleagues have embarked upon an experimental cross-

cultural psychology research program to systematically investigate cognitive differences 

across cultures. The next few paragraphs present a summative review of the main topics 

of study undertaken by Nisbett and colleagues and their empirical findings (Choi & 

Nisbett, 1998; Choi et al., 1997; Choi & Nisbett, 2000; Ji et al., 2000; Masuda & Nisbett, 

2006; Masuda & Nisbett, 2001; Nisbett, 2003; Nisbett & Norenzayan, 2002; Nisbett et 

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

2.2.4.1.1 Attention to Objects vs. Attention to Field  

Masuda and Nisbett (2001), based on the results of their experimental 

manipulation of ñfocalò objects in perceptual fields have found that Japanese participants 

attended more to the perceptual field as a whole, On the other hand American 

participants attended more to the ñfocalò objects. Masuda and Nisbett also report that 
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Japanese participants tend to give more ñcontextualò descriptions of the scene whereas 

American participants usually refer to objects. Also, when the background was changed , 

the performance of Japanese participants on a recognition task decreased. On the other 

hand there was no effect on American participantsô performance for the same 

experimental task. 

This effect has been studied earlier in experimental psychology as ñfield 

dependence vs. field independenceò by Witkin and colleagues (1977). Nisbett and 

colleagues have shown a direct correspondence between the behavioral cultural 

dimension of ñcollectivism vs. individualismò and the cognitive dimension of ñfield 

dependence vs. field independenceò. Their findings indicate that participants from the 

collectivist cultures of China, Korea and Japan tend to be more field dependent whereas 

their individualist cultural counterparts from Western Europe and the USA tend to be 

more field independent.  

The above cultural difference in attention to field vs. object is highly relevant to 

collaborative knowledge map learning environments. East-Asian learners might pay 

attention to a meaningful group of interrelated knowledge map objects whereas Anglo-

American learners might attend to individual objects and evidential relational links. The 

cultural difference in perceptual and cognitive attention can vary the ways in which 

referencing and deixis are carried out in collaborative discourse. East-Asian learners 

might make more references to regions of the knowledge maps and groups of related 

knowledge map objects (i.e., to fields of interest), whereas Anglo-American participants 

might reference individual objects in their collaborative discourse.  
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This translates into a socio-technical design hypothesis that given the choice of 

referencing regions of knowledge map areas and individual objects in the knowledge 

map, East Asian learners will appropriate the affordances for referencing fields. On the 

other hand, Anglo-American learners will appropriate the affordances for referencing 

individual objects. 

2.2.4.1.2 Perception of Objects vs. Perception of Relationships 

In an experimental study task of arbitrary objects presented on a spilt computer 

screen (Ji et al., 2000), Chinese participants reported more co-variance or relationships 

than the American participants. The Chinese participants were also more confident of 

their judgments than the American participants. Further, Chinese participants unlike 

American participants were not susceptible to ñprimacy effectò (better performance for 

items at the start of a test or list, (  Sternberg, 2006, p. 209)) 

The implications from this cultural difference in perception is that Anglo-

American learners by virtue of being more susceptible to ñprimacy effectò might favor 

earlier perceptions of information during a collaborative learning task. Chinese 

participants might perceive more relationships between the information in knowledge 

map and instructional materials leading to a greater number of evidential relation links in 

the knowledge map. 

2.2.4.1.3 Perception of Objects vs. Perception of Substances 

In an intriguing finding, Imai and Gentner (1997, p. 169) report that ñAmerican 

and Japanese children generalized the simple object instances and the substance instances 

differentlyò. This implies that Japanese children perceive substances whereas American 
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children perceive properties of objects. Nisbett and Norenzayan (2002, p. 23) interpret it 

as follows: 

The Iwao and Gentner (1977) results imply the radical conclusion that 

Asians and Westerners literally see different worlds. Like ancient Chinese 

philosophers, modern Asians see a world of substances ï of continuous 

masses of matter. Like ancient Greek philosophers, modern Westerners see a 

world of objects ï discrete and unconnected things. [bold emphasis added] 

From a Gibsonian theory of affordances, it would imply that East-Asians would 

perceive the substantial properties of objects as affordances. But Anglo-Americans would 

perceive the affordances of object properties. This implication needs systematical 

empirical investigation to warrant a more radical generalization that perception of 

affordances varies across cultures. This is the general direction of the experimental study 

undertaken into how culture influences the appropriation of affordances in intra- and 

inter- cultural learning environments.  

2.2.4.1.4 Dispositional Causal Inferencing vs. Situational Causal Inferencing 

Existing evidence in social and cultural psychology (Choi & Nisbett, 1998; Choi 

et al., 1997; Choi & Nisbett, 2000) warrants the claim that Westerner participants can 

readily consider an object outside of its situational context while East-Asian participants 

are less inclined to do so. Contextual factors predominate in East-Asian participantsô 

explanatory reason-giving for phenomena and in making predictions about future events. 

Dispositional attributions predominate Western participantsô reason-giving for causal 

explanations as well as predictions (Nisbett & Norenzayan, 2002; citing Norenzayan, 

1999).  According to Nisbett (Nisbett, 2003), East-Asian participants were more 

susceptible to ñhindsight biasò (post hoc perception of certainty of events, Sternberg, 

2006) whereas Anglo-American participants were more susceptible to the ñfundamental 
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attribution errorò (over emphasis of dispositional attributes to the cost of situational 

attributes, Sternberg, 2006). 

This cultural difference in causal inferencing processes implies that East Asian 

learners might be more inclined to reason-giving that prioritizes situational factors when 

compared to the dispositional attributions of Anglo-American learners. One particular 

implication would be the cultural affect on collaborative argumentation. Also, East-Asian 

learnersô perception of their study partners might follow this same trajectory. This might 

manifest as East-Asiansô giving higher ratings for their study partners due to situational 

attributions explaining any perceived unpleasant ñperformanceò. Anglo-American 

learners might perceive their collaborative partners for their dispositional ñcompetenceò.  

2.2.4.1.5 Categorical Organization vs. Relational Organization 

According to Nisbett and Norenzayan (2002),  

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 of similarities and relationships among the objects 

whereas Americans tend to group on the basis of categories and rules (p.24). 

They also report that a functional and/or contextual similarity increased the 

association for words in Chinese participants. On the same experimental task, American 

participants performed better when the words in the experiment could be associated by 

invoking categorical rules (Choi et al., 1997).  

This dissertationôs experimental study involves a collaborative problem solving 

task that requires the organization of information about multiple competing hypothesis. 

The implications for this dissertation project are that Anglo-American participants might 

organize data based on the hypothesis category. On the other hand East-Asian 
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participants may choose to organize information based on situational relationships to 

existing data. Since the experimental task requires collaborative co-construction of the 

knowledge map there might be an interaction effect of the competing knowledge 

organizational cultural schemas in the inter-cultural experimental group. 

2.2.4.1.6 Analytical Thinking vs. Holistic Thinking 

Western participants have an orientation to de-contextualize propositions from 

their situation and apply logical operations and categorical rules on them whereas East-

Asian participants have an dialectical orientation that seeks the ñmiddle wayò (Nisbett & 

Norenzayan, 2002). Westerner participants are more likely to think analytically whereas 

East-Asian participantsô cultural inclination is to think holistically. As a result, East-

Asian participants are more susceptible to ñtypicality effectò and ñbelief biasò than their 

Western counterparts. This cultural difference in cognitive processes might manifest as 

East-Asian learners preferring a highly inclusive final conclusion in the collaborative 

problem solving task proposed by this project. Anglo-American learners might argue for 

more differentiated analytical hypothesis that seems logically the most viable.  

Table 2.7 below, compiled from Nisbett (2003, pp.xix, 44-45) and Nisbett and 

Norenzayan (2002, pp. 21-25), presents a concise summary of the above discussion, 

along with empirical evidence from the literature. Note that Nisbett and colleaguesô term 

ñWesternersò has been adapted as ñAnglo-American Participantsò to serve the present 

purposes of this project. Similarly, Nisbett and colleaguesô term ñEasternersò has been 

adapted as ñEast-Asian Participantsò. 
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Table 2.7: Summary of cognitive differences between East-Asians and Anglo-Americans 

Cultural Profile  

  

 Cognitive Process 

Anglo-American 

Participants 

East-Asian 

Participant s 

Empirical 

Evidence 

Attention  Object 

 

Anglo-Americans tend to 

attend to individual 

objects in the perceptual 

field 

Field 

 

East-Asians tend to 

attend to whole fields 

rather than individual 

objects 

(Masuda & Nisbett, 

2001) 

 

Field Dependence 

(Witkin & Goodenough, 

1977) 

For an historical 

analysis see, Haaken 

(1988) 

Perception Object-oriented 

 

Anglo-Americans have 

lesser difficulty in 

detaching objects from 

their perceptual 

contextual fields 

Relation-oriented 

 

East-Asians have 

difficulty in 

disentangling an object 

from its perceptual 

surroundings 

(Ji et al., 2000) 

 

(Masuda & Nisbett, 

2006)  

 

Causal Inference Dispositional 

 

Anglo-Americans 

susceptible to 

overlooking of 

situational factors on 

observed behavior 

Situational 

 

East-Asians susceptible 

to ñhind-sight biasò  

(Norenzayan & Nisbett, 

2000) 

 

(Choi & Nisbett, 1998) 

 

Knowledge 

Organization 

Categorical Rules 

 

Reliance on categories of 

objects/events 

Relational Similarities 

 

Reliance on relationships 

between events/objects 

(Choi et al., 1997) 

Reasoning Analytical 

 

Application of formal 

logical rules and 

analytical procedures 

that emphasize non-

contradiction in 

hypothesis 

Holistic 

 

Willingness to 

simultaneously entertain 

several contradicting 

hypotheses  

(Nisbett et al., 2001) 

 

(Nisbett & Norenzayan, 

2002) 

 

Table compiled from Nisbett (2003, pp.xix, 44-45) and Nisbett and Norenzayan (2002, pp. 21-25) 

 

Van De Vijver and Leung (2000, p.33) have argued against the danger of the 

usage of new methodological tools in cross-cultural psychology resulting in an ñover 

emphasis on fact findingò. They highlighted 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 this project is not to simply document cross-cultural differences but 

further understanding of cultural issues in computer supported collaborative learning in 

particular and human-computer interaction in general. 

In the next few sections, a summative review of research into cultures and 

computers is presented. This summative review is segmented into cultural issues in user 

interface design, usability evaluation, World Wide Web (WWW), information systems 

(IS), and computer supported cooperative work (CSCW) and online learning. The rest of 

the theoretical framework chapter consisting of representational guidance and 

technological intersubjectivity follows after the summative discussion of the literature 

review on culture and computers. 

2.2.5 Cultures and Computers  

Research into social aspects of HCI (Moon & Nass, 1996; Nass et al., 1998; Nass 

et al., 1995; Nass et al., 1994) has shown that even computer-literate 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, feeling, behaving and potential interacting. Much of this is learned 

during development processes in childhood. As soon as certain patterns of thinking, 

feeling and acting have established themselves within a personôs mind, they reside there 

awaiting activation 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 time (Hofstede, 1997). 
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2.2.5.1 User Interface Design 

In a recent article, Marcus (2006) has expressed how little we know or understand 

culture as it relates to user-interface 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 and usability.  

Development of user interface software for international use is mostly done by the 

recommended process of internationalization and localization (Luong, Lok, Lok, & 

Driscoll, 1995; Taylor, 1992; Uren, Howard, & Preinotti, 1993). Internationalization is 

the process of generating a generic core of the software that is devoid of all cultural 

characteristics and localization is the process of developing the culture dependent product 

for each particular culture. 

Fernandes (1995) has identified various cultural issues of nationalism, language, 

social context, time, currency, units of measure, cultural values, body positions, symbols 

and esthetics that need to be addressed during global interface design. The various 

solutions suggested include providing ample space for accommodating varying width of 

date formats and top-level menu design taking languages with large words into account. 

Fernandes calls for the development of a set of international guidelines for the designers 

and developers.  

Similarly, Russo and Boor (1993) present a checklist of cross-cultural items to be 

considered in interface design. The checklist consists of text, number, date and time 

formats; images; symbols; colors; flow and functionality. They discuss each item on the 

checklist and the problems encountered in practice, and propose solutions to avoid them. 

They emphasize conducting international usability tests at every stage of the 
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development process. Russo and Boor place high importance on testing with native users 

as they can help in identifying the subtler issues of the interface.  

Khaslavsky (1998) describes the impact of culture on user interface design, lists 

variables useful for incorporating culture into design, and mentions issues in localization 

of design. Khaslavsky calls for further research to determine the effect of culture on 

interface perception and modeling so that a standard practice for software design can be 

developed. Khaslavsky suggests conceptual localization that matches a userôs culturally 

specific mental model of the software and functionality as an effective way to design 

international interfaces. Elnahrawy (2001) has given culture specific recommendations 

and guidelines for website designers. Elnahrawy says that differences between cultures 

affect the understanding of the websites and calls for further research on cross-cultural 

effects in user interface design.  

The cultural issues addressed by all the above are at the level of a direct 

manipulation single user interface. They do not actively consider cultural issues in social 

interactional design. Symbols, rituals, norms, values and practices are amongst the most 

visible manifestations of culture and taken together they cover important aspects of the 

concept of culture (Hofstede, 1997). The cultural issues identified above (Elnahrawy, 

2001; Fernandes, 1995; Khaslavsky, 1998; Russo & Boor, 1993) consider only the 

symbols and rituals of different cultures ignoring the basic question of the relationship 

between culture and affordances. Issues in interface design due to the differences in 

social and cognitive processes are left unidentified. This dissertationôs aim is to identify 

cultural issues and their effects in intra- and inter- cultural online environments.  
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2.2.5.2 Usability Evaluation 

The true measure of the success of localization of the product is found by the 

usability evaluation with real users. This is done by employing usability assessment 

techniques like questionnaires, interviews, think-aloud, 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 techniques belong to the 

culture in which the product was developed, in most cases the US.  

Just as different cultures call for different user interface versions of the same 

software and products, 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 country (Nielsen, 1996). When differences in 

cultures exist between the usability test evaluators/facilitators 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 process (Beu 

et al., 2000; Damen, 1987; Day & Evers, 1997, 1999; Elnahrawy, 2001; Evers, 1998; 

Lee, ; Moon & Nass, 1996; Sears et al., 2000; Vatrapu & Pérez-Quiñones, 2006; Yeo, 

1998., 2001). For example, culture affected the functioning of focus groups (Beu et al., 

2000), the think-aloud protocol (Yeo, 2001), questionnaires (Day & Evers, 1999), 

understanding of metaphors and interface design (Day & Evers, 1999; Evers, 1998) and 

structured interviews (Vatrapu & Pérez-Quiñones, 2006). The role of culture in the 

usability evaluation of online learning environments in particular and HCI in general 
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remains largely unexplored. Having said that, cultural effects in usability assessment of 

CSCL environments are not a primary topic of study for this dissertation project. 

Nevertheless, usability remains a crucial issue for evaluating educational technologies. 

Therefore, this dissertation  conducts usability assessment by the administration of a 

subjective user satisfaction questionnaire (QUIS, n.d). 

2.2.5.3 World Wide Web 

Based on  Marcus and Gould (2000), Ford and Gelderblom (2003) investigated 

how Hofstedeôs cultural dimensions affect user performance on user interface navigation 

tasks. The authors report that no significant differences were found in the accuracy or 

speed levels achieved by the participants,. They attribute most of the differences found in 

performance measures to more usable sites. Based on their results, the authors provide 

some suggestions for better website design. However, Ford and Gelderblom point out 

that there is little empirical evidence to support their suggestions and call for further 

cross-cultural HCI research and analysis. The limitations of the research study as 

delineated by the authors are the possibility of inaccurate evaluation of participantôs 

cultural profile, lack of control for the strength of participantsô scores on the cultural 

dimensions, lack 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 peopleôs interaction with products and to evaluate using the WWW as tool for 

multicultural study. The results of the study showed significant differences between 

Japan, Korea and USA in interaction styles. Depth of the interface was turned out to be 

most contributing factor for usability of Korea and USA, whereas layout was the most 
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significant factor for Japanese users. Lee concludes that the difference in the cultural 

characteristics of users accounted for the differences in their interaction styles. 

Sears et al., (2000) examined the international differences and effect of high-end 

graphical enhancements on the perceived usability of websites. They found significant 

differences between the users belonging to the two different cultures of United States of 

America and Switzerland. Specifically, compared to the US participants the Swiss 

participants gave lower ratings for ease of information retrieval, 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 decreased. Sun (2001, 2003) discusses 

the localization strategies for building culturally-competent multilingual and 

transnational websites. Preliminary findings from the exploratory study confirm that 

contextual clues and cultural markers in website design influence usability and there is a 

need for integrated localization. 

2.2.5.4 Management and Information Systems 

A research study has shown that culture had a limited impact on some aspects of 

IT decision making (Teng, Calhoun, Cheon, Raeburn, & Wong, 1999). Chong, Yang and 

Wong (2003) examined moderation aspects of cultural differences on the relationships 

among online trust, perceived value of the goods and services and online purchase 

intention. The authors conducted a preliminary content analysis of usersô reviews of 

online auction experiences and a focus group discussion for operationalization and 

validation of their research model constructs. They identify the individualism-

collectivism and uncertainty avoidance dimensions of Hofstedeôs cultural model with the 

potential to influence trust formation and purchase intention amongst consumers.  
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Chau, Cole, Massey, Montoya-Weiss and O'Keefe  (2002) explored the cultural 

differences in the online behavior of consumers from the US and Hong Kong and found 

significant cultural differences in online consumer behavior across the two countries.  

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 groups. Bryan, McLean, Smits 

and Burn (1994) analyzed the perceptions of work among US and Hong Kong  

information sciences professionals by applying Hofstedeôs cultural model. They found 

empirical support for their theoretical predictions. Mawhinney, Lederer and Toit (1993) 

compared personal computer utilization by managers in the USA with managers in South 

Africa. They concluded 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 and Bjorn-Andersen (1990) did a cross-cultural comparison of IS designer 

values between business and governmental organizations in Canada and in Denmark. For 

both countries they found the dominance of technical and economic values and cross-

cultural differences in these values between Canada and Denmark. Borchers (2003), 

based on his experiences with software development projects in India, US and Japan, 

notes that cultural differences had a large impact on software engineering. Borchers states 

that in several instances Hofstedeôs cultural model closely matched his observations.  

2.2.5.5 Computer Mediated Communication 

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

distinct patterns of findings in the computer-mediated communication research area and 
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the intercultural communication research area ñcollideò when brought together in 

intercultural computer-mediated communication settings.  

Kayan, Fussell and Setlock (2006) have investigated cross-cultural differences in 

instant messaging (chat) usage between Asia and North American users. They report 

Asian usersô preference for multi-party chat sessions, audio-video chat and usage of 

emoticons compared to North American users. The authors attribute this to the 

collectivism and high-context communication cultural dimensions of Asian users. 

Setlock, Quinones and Fussell (2007) have conducted an experimental study that 

compared communicative performance of high-context American dyads, low-context 

Chinese dyads and mixed cultural dyads. The experimental manipulation consisted of 

dyads doing a negotiation task either audio conferencing or video conferencing. The 

experimental results failed to support the theoretical predications made from Edward 

Hallôs (1976) communicative context cultural dimension. Results, however, indicated 

cross-cultural differences in word usage and interactional quality. 

2.2.5.6 Computer Supported Cooperative Work 

Olson and Olson (2003) report a theoretical application of the cultural models to 

remote software development teams. According to them, culture can influence team 

composition and teamwork. In the case of multicultural team composition (i.e. the team is 

collocated but its participants belong to different cultures), attribution of teammates, 

length of assignment, motivation, trust and relationships are all influenced by culture. 

Teamwork is influenced by culture as 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 possible cultural issues in synchronous (real-time) 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 point out that culture is mostly hidden, and providing 

cultural awareness is a challenge that needs to be addressed to deal with the impacts of 

culture.  

Setlock, Fussell and Neuwirthôs  (2004) findings show that experimental groups 

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 

computer-mediated communication condition of instant messaging (IM) they were not 

eliminated. The findings of Setlock et al., contradict those of Anderson and Hiltz (W. N. 

Anderson & Hiltz, 2001) who found that culturally heterogenous experimental groups 

achieved greater consensus using asynchronous group support systems (GSS).  

Massey et al., (2001) studied the perceptions of task-technology fit in global 

virtual teams. They define a global virtual team as ña culturally diverse, geographically 

dispersed, and electronically communicating workgroupò (p.207). They argue that 

different technologies may be better suited for conveyance of information against 

convergence to decisions. In an exploratory controlled experiment they studied the 

technology-task perception of 5-person teams dispersed across four sites in the US, Japan 

and Europe and communicating with each other solely through the Lotus Notes 

groupware. Individualismïcollectivism and uncertainty avoidance dimensions of 

Hofstedeôs cultural model, and communication contextuality were the three variables 

considered. The results from the post-study questionnaire showed significant differences 



                         

62 

 

in the perceptions of task-technology fit across the various cultures. The authors suggest 

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

not address the issue of response centering in the questionnaires. The extent and nature of 

positive and negative feedback given by participants is mediated by culture. To save the 

face of the designers and facilitators, participants from high power distance and 

collectivist cultures will critique less and praise more (Vatrapu & Pérez-Quiñones, 2006).  

Krishna, Sahay and Walsham (2004) explored cross-cultural issues in software 

outsourcing and state that challenges amount to the need to adapt to the cultural norms of 

social behavior, attitudes towards authority and language usage. The authors citing 

Brannen and Salk (2000) state that ñan attempt to understand and move someway 

towards the other partner in a cross-cultural collaboration has been called a negotiated 

cultural perspectiveò (p.65).  

2.2.5.7 Online Learning 

Amant (2002a) put forward a set of classroom exercises to provide what the 

author terms ñinternational online interactions (IOI)ò. The exercises are categorized into 

unidirectional and bidirectional depending whether students interact with online artifacts 

or online individuals. Overall, the aim is to enhance intercultural competence and 

increase international awareness besides improving technical communication skills. 

Kim and Bonk (2002) report cross-cultural differences in online collaborative 

behaviors of the US, Finnish and Korean participants in their study. Daniels, Berglund 

and Petre  (1999) found cultural differences in international projects in undergraduate 

computer science education. McLoughlin (1999) based on her experiences with 

developing web-based instruction for Australian Indigenous education calls for a 
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culturally responsive technology. Iivonen, Sonnenwald, Parma, and Poole-Kober (1998) 

found culturally influenced differences in language and communication styles in a library 

and information studies course taught over the Internet in Finland and US.  

Walton and Vukovicós (2003) work with south African students from 

disadvantaged backgrounds found that differences in cultural specificity of visual forms 

and knowledge categorization make it difficult for the students to make the transition to 

the web use. Crump (2004) explored the effects of computing learning environment on 

the newly arriving international students at universities in 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 due to the oversimplification 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 ethnography of the usability of a library metaphor 

used in digital libraries in the cultural context of the Maori, who are the indigenous 

population of New Zealand. Duncker says that metaphors and metaphorical thinking are 

strongly rooted in culture. The Maori found the digital libraries interesting but difficult to 

use due to the breakdown of the library metaphor given that Maori culture traditionally 

transferred knowledge as oral histories, songs, dances, and artifacts. Keller, Pérez-

Quiñones and Vatrapu (2006)  outlined cultural issues and opportunities in computer 

science education. 

From the above body of work it is evident that culture does influence human-

computer interaction as well as computer supported social collaboration. Emerging 

research findings also suggest that online learning environments are no exception to 
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cultural effects. The increased offering and availability of web-based courses by 

universities and community colleges suggest that we might be entering an era of online 

learning that will fundamentally change the nature of education. This is not merely an 

argument from technological determinism but a pragmatic assessment of the pedagogical 

possibilities of technology enhanced education. Educators need to be aware of online 

learning issues to make informed choices about the future use of networked computers in 

schools, colleges and universities (Russell & Russell, 2001). This dissertation will 

provide an understanding of the cultural issues and effects in online learning 

environments and help address cultural issues in online learning for a global student 

population.  

Geert Hofstede and others have empirically demonstrated that culture affects 

social behavior. Richard Nisbett and colleagues have demonstrated that culture 

influences cognitive processes. Emerging results in educational technology research have 

indicated that culture influences online pedagogies. This research will investigate 

whether Hofstedeôs cultural dimensions model along with Edward Hallôs dimension of 

cultural communicative context in light of Nisbett and colleaguesô cross-cultural 

psychology findings can provide a pragmatic theoretical foundation for HCI research into 

cultures and computers.  Empirical observation and demonstration of the cultural effects 

in socio-technical environments is the critical first step in understanding the interactional 

practices of online environments. Systematic studies can then be conducted to formulate 

guidelines and techniques for the design and implementation of online learning 

environments that take cultural issues into account.  
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In the next few sections, the notions of representational guidance and 

technological intersubjectivity will be introduced and discussed.  

2.3 Representational Guidance 

The experimental task of this dissertation project requires participants to 

collaboratively construct a knowledge map with the help of external representations. The 

discussion presented in culture and cognition empirically demonstrates the tight coupling 

between cognitive processes and cultural dimensions. An inquiry into the nature of 

external representations becomes relevant for the purposes of this dissertation project. 

The nature of representations, their structures and interactions is one of the central 

concerns of cognitive science (Winn, 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 guidance effect is presented 

next. A discussion of how culture and cognition might be mutually influenced by each 

other in a collaborative problem solving task using external representations follows. This 

section concludes with a synthesis of the ecological psychology notion of affordance and 

cognitive psychology notion of cultural schemas into the notion of ñappropriation of 

affordancesò. A preliminary schematic adapted from cultural ecology is presented last. 

2.3.1 Representation 

The system of mental representations ñconsists not of individual concepts, but of 

different ways of organizing, clustering, arranging and classifying concepts and of 

establishing complex relations between themò (S. Hall, 1997, p. 17). 



                         

66 

 

From a cultural studies perspective, Stuart Hall (1997) 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, Zhang (1997) presented a functional model 

for the problem solving with external representations. The internalist representational 

view in cognitive sciences posits an internal representational model of every feature of 

the external world. Zhang rejects this internalist representational view. Instead, Zhang 

(1997, p. 181) argues that the internal representations and external representations are 

cognitively processed ñin an interwoven, integrative, and dynamic mannerò. Zhangôs 

definitions for internal and external representations are provided next. 

2.3.2 Definition of Internal Representations 

ñInternal representations are the knowledge and structure in memory, as 

propositions, productions, schemas, neural networks, or other formsò (Zhang, 1997, p. 

180). 

During problem solving, information inherent in internal representation is 

retrieved from long-term memory and working memory. For the purposes of this 

dissertation, more appropriate names for the notions of long-term memory and working 

memory are biographical memory and interactional memory respectively. 

2.3.3 Definition 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 abacuses, 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, etc.) Zhang (1997, p. 180) 
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External representations embody environmental information, and this information 

can be ñdirectly picked upò by the human perceptual systems in the Gibsonian ecological 

approach. This bottom-up perceptual processing does not rule out the possibilities of a 

top-down cognitive (re)interpretation based on cultural schemas. This 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 information retrieval from and subsequent information storage to 

both biographical memory and interactional memory. Since culture and cognition are 

not disassociated, these processes are prone to cross-cultural variation. This variation in 

the cultural-cognitive properties is the rationale for the basic premise of this research 

project: culture may vary the social affordances of technology. 

The research area of CSCL problem solving with external representations is 

exemplified by Suthersô (1999d) notion of ñrepresentational guidanceò. The 

Representational Guidance research program was pioneered by Suthers (n.d) ñto improve 

our understanding of how collaborative learning is facilitated by computer software with 

which learners construct and manipulate visual representations of their emerging 

knowledgeò (The Representational Guidance Project) . 

Suthers (2001) motivates the research program of representational guidance as 

investigating the ñrepresentational tools in support of collaborative learningò. The central 

premise of the representational guidance line of work is articulated by Suthers (2001) as:  

The major hypothesis of this work is that variation in features of 

representational tools used by learners working in small groups can have a 

significant effect on the learnersô knowledge-building discourse and on learning 

outcomes. The claim is not merely that learners will talk about features of the 
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software tool being used. Rather, with proper design of representational tools, 

this effect will be observable in terms of learnersô talk about and use of subject 

matter concepts and skills.  

The above hypothesis follows from two lines of reasoning. First, the guiding 

ontological dimensions of representationsð constraint and salienceð prompt a user for 

what is missing as well for what is present (Suthers, 2001). The ontological dimensions 

of representations are not intrinsically social. Second, external representations play a role 

in guiding collaborative learning by amplifying certain kind of social interactions 

(Suthers & Hundhausen, 2003) and knowledge building interactions (Suthers, Vatrapu, 

Medina et al., 2006).  

2.3.4 Definition of Representational Guidance 

ñRepresentational guidance" refers to how these software environments 

facilitate the expression and inspection of different kinds of information. 

(Suthers, n.d) 

 

Figure 2.2: Representational Guidance 
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Figure 2.2 above, taken from Suthers (2001) indicates that representational 

guidance has tripartite 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 representations are intrinsically social and in collaborative learning 

these representational affordances are also social affordances. As listed by Suthers and 

Hundhausen (2003), the social affordances of external representations as resources for 

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 learning environments and under 

synchronous and quasi-asynchronous interactional conditions with dyads (Suthers et al., 

2002; Suthers & Hundhausen, 2001, 2002, 2003; Suthers, Vatrapu, Joseph et al., 2006; 

Suthers, Vatrapu, Medina et al., 2006; Suthers, Vatrapu et al., 2007). This dissertation 

project builds upon this body of experimental work.  

However, the present dissertation project does not purport to study the interaction 

effect of culture and representational guidance. A systematic experimental study of that 

would require an M x N factorial design consisting of M different cultural profiles and N 

different representational environments. The present study being a 3 x 1 design (the 3 

cultural dyad profiles x 1 representational notation) cannot adequately determine the 

interaction effect between cultural cognition and representational guidance.  

Having said that, based on the earlier discussions of culture and cognition (Choi 

& 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 & Norenzayan, 2002; Nisbett et 

al., 2001; Nisbett & Wilson, 1977; Norenzayan & Nisbett, 2000; Rose, 1968); culture and 

behavior (E. Hall, 1966, 1976; Hofstede, 1986, 1997); and culture and computers 

(Hewling, 2005; Nass et al., 1994; J. Olson & Olson, 2003; Reeves & Nass, 1996; 

Vatrapu & Pérez-Quiñones, 2006), the experimental design of this dissertation project 

provides necessary preliminary empirical evidence for a possible interaction effect. As 

mentioned above, future studies that incorporate an M x N experimental design would 

provide sufficient empirical demonstration for the interaction effect between culture and 

representational guidance.  

Combining the discussion on Gibsonôs ecological approach to perception 

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 culture, this dissertation studies how 

culture varies the appropriation of affordances in an online learning environment. The 

next section presents an explication of the notion of ñappropriation of affordancesò 

2.3.5 Cognition as Appropriation of Affordances 

Work in cultural philosophy (Kasulis, 2002) has indicated that the conception of 

subjectivity and thereby intersubjectivity varies across cultures. As discussed before, 

recent work in cultural psychology (Nisbett, 2003) has challenged the entrenched 

cognitive science assumption of an abstract universal information processing substrate 

that accounts for human sensation, perception and cognition.  

For example, Masuda and Nisbett (2001) have shown that the Japanese 

participants in their experimental study made more contextual information and 
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relationship statements than Anglo-American participants. Also, Japanese participantsô 

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

their original settings compared to when those objects were presented 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 the object. This result is of 

paramount importance to knowledge map learning environments in an intercultural 

setting as participants might be perceiving different perceptual fields (holistic vs. 

analytical) even though they are co-constructing the same knowledge map. Differences in 

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

differences in referencing knowledge map objects in discussion. Watanabeôs (1998) 

experimental studies have demonstrated ñthat Japanese students perceive events over a 

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

focus on the immediacy, considering the 'consequential' event most significantò (pp. 4-5). 

This result is of importance as this dissertation seeks to experimentally study 

asynchronous collaborative problem solving in an intercultural and cross-cultural setting.  

Zhang (1997, p. 181), after Gibson (1979), agrees that ñthe end product of 

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

directly picked up from the environment.ò However, Zhang doesnôt agree with the logical 

conclusion of ñdirect perceptionò theories that deny any active role for internal 

representations. He points to the ñsituated cognitionò approach, which in his view, 

emphasizes ñthe structures of the environment and peopleôs interactions with them 

without denying the important roles of internal representationsò (Zhang, 1997, p. 181).  
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Although the perception of affordances can be accounted for on ecological 

grounds the perception of events cannot be accounted on a strictly ecological ontological 

grounds (Stoffregen, 2000a). This has implications in knowledge-map learning 

environments with external representations as the interactional events can in themselves 

be meaningful. For example, consider the event of connecting a data node to a hypothesis 

node in a knowledge mapping learning environment by a ñforò link. This act carries 

surplus meaning beyond the appropriation of affordances at that point. This act might 

influence both biographical and interactional memories differently and might have 

delayed interactional consequences later. It is here that Gibsonôs complete rejection of 

any kind of role for higher order cognitive processes in visual perception 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 schemas). The interactional construction of 

meaning and its temporal sequential unfolding are the central insights of 

ethnomethodology (Garfinkel, 1967; Heritage, 1984), conversation analysis (Sacks, 

1994; Sacks, Schegloff, & Jefferson, 1974) and pragmatics (Goodwin, 1995, 2000).  

Cognition in the ecological psychology sense has been articulated as the 

ñcooperative appropriation of affordancesò (Reed, 1991, p. 135). As mentioned in the 

delimitations section, appropriation is deployed in this dissertation project in this strict 

ecological psychology sense. After Rogoff and Lave (1984), ñcognition is something one 

uses, not something one hasò (cited in Reed, 1991, p. 138). It is to be noted that the 

insistence on ñcognition as doingò compared to ñcognition as havingò is a 

methodological one aimed at studying cognition by situating it in the everyday world. 
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But this methodological shift doesnôt entail an ontological shift that ñthere is 

nothing mentalò and that ñeverything is socialò. To echo Latour (Latour, 2005), social is 

not a material to situate cognition. To say a phenomenon is social is to indicate the 

intricate associations between objects and subjects (Latour, 1996, 2005).  Culture is 

conceptualized in this dissertation project as a cognitive schema, as ways of knowing and 

doing in learning environments. 

Adapting Stoffregenôs (2003b, p.125) discussion of behavior,  appropriation is 

ñwhat happens at the conjunction of complementary affordances and intentions or goals.ò 

Adapting Stoffregenôs (2003b)definition of behavior, I provide the following definition 

for appropriation of affordances. 

2.3.5.1 Definition of Appropriation of Affordances  

Let W (e.g., person-sending-email-to-another-person system) = c (a, i) be 

composed of different affordances, a and intentions, i (where both affordances and 

intentions are properties of the socio-technical system. 

 A given appropriation b will occur if and only if (and when) an affordance and 

its complementary intention co-occur at the same point in the spaceïtime continuum, 

where c is a cultural-cognitive choice function. 

The essential mediation of all interaction is the central insight of socio-cultural 

theories of the mind (Wertsch, 1985). The conception of interaction as being mutually 

ñaccountableò and systematic are the critical insights of ethnomethodology (Garfinkel, 

1967) and conversational analysis (Sacks et al., 1974). Accordingly, the cultural-

cognitive choice function c represents the cultural-cognitive mediation of interaction. I 

conceive of interactions in socio-technical communities as appropriation of socio-
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technical affordances. Even if socio-technical affordances are to be directly perceived, 

their appropriation is still influenced by the cultural cognition of social actors. Schemas 

for appropriation of affordances in the perception-action cycle render the concept of 

affordance ecologically cognitive. There are theoretical linkages between the ecologically 

cognitive notion of appropriation of affordance  and the notions of appropriation 

(DeSanctis & Poole, 1994) and enactment (Orlikowski, 1992) inspired by Giddenôs 

structuration theory (Giddens, 1986a). This dissertation project operationalizes the 

appropriation of affordances by performing quantitatively oriented analysis on 

theoretically relevant interactional events in the collaborative processes.  

2.4 Technological Intersubjectivity  

Koschmann (2002, p. 17) characterized computer supported collaborative 

learning (CSCL) as ña field of study centrally concerned with meaning and practices of 

meaning-making in the context of joint activity and the ways in which these practices are 

mediated through designed artifacts.ò CSCL implementations are unlike those Noble 

criticizes: ñthe core of my argument is that education is essentially an interpersonal ï and 

Iôm not saying interactive ï an interpersonal affair and the substitution of machinery as a 

mediation ultimately leads to an interruption of that interpersonal interactionò (cited in 

Felix, 2003; 2001 ). 

CSCL is an interpersonal-interactional pedagogical paradigm. This is the reason 

for its foundational emphasis on intersubjectivity and interaction (Stahl, Koschmann, & 

Suthers, 2006). In this sense, CSCL instantiates socio-technical environments subscribing 

to a social constructivist pedagogical approach. Instruction does not disappear in CSCL; 

it is distributed across the intersubjective interactions of the collaborative learners.  
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Suthers (2006), building on Koschmannôs (2002) influential articulation of CSCL, 

emphasizes the centrality of intersubjective meaning-making to collaborative learning. 

and offers the ñjoint composition of interpretations of a dynamically evolving contextò as 

a  working definition of intersubjective meaning-making. For the aforementioned 

reasons, technological intersubjectivity becomes a ñtheoretical objectò (Castells, 1977) 

for this purposes of this study. In this context, this dissertation asks a fundamental 

question. What happens to the processes and outcomes of collaborative learning when 

intersubjective meaning-making (IMM) takes an intercultural dimension? 

To answer this question in a compelling manner, an inquiry into the philosophical 

construct of intersubjectivity is in order. The main purpose here is not to make a 

philosophical contribution, nor does the discussion claim to resolve longstanding 

intellectual debates about subjectivity and intersubjectivity. Instead, the philosophical 

context of the construct is critically reviewed leading to a tripartite distinction between 

the psychological, phenomenological and technological aspects of intersubjectivity. The 

construct of technological intersubjectivity is operationalized for the purposes of the 

experimental study in section 2.4.4. 

2.4.1 Intersubjectivity: A Philosophical Inquiry  

For this philosophical inquiry to properly inform the construct under 

consideration, the following three critical criteria must be met: contribution of 

philosophical inquiry to science, rationale for theory building and relevance for 

pragmatic means. I will evaluate how each of these three criteria are met in the next few 

paragraphs.  
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2.4.1.1  Contribution of Philosophical Inquiry  

What is the contribution of philosophical inquiry to a scientific experimental project?  

According to the philosopher John Searle,  

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 questions for 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 admits of scientific resolution (1999a, p. 2069).  

Intersubjectivity as a construct is amenable to philosophical inquiry because it is 

(1) a key construct within the context of social theoretical frameworks; (2) there is no one 

accepted methodological accounting for intersubjectivity; and (3) it involves the concepts 

of mind, subjectivity and consciousness, each a veritable minefield of conceptual issues. 

Technological intersubjectivity as a construct inherits all the conceptual issues of the 

philosophical problem of intersubjectivity.  

2.4.1.2 Rationale for Theory Building 

Why even attempt a theory of technological intersubjectivity if intersubjectivity is a tough 

philosophical nut? 

 Technological changes have radically changed the way people interact with other 

(at least with those on the same side of the digital divide). In some instances technology 

is accused of eroding the natural and cultural well-being of humans (Heidegger, 1977). 

Technology and morality continue to have a much debated and disputed 

association (Introna, 2005). Educational technology in particular continues to evoke 

ambivalent feelings and rationales among researchers and practitioners (Cuban, 2003; 
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Salomon, 1998; Schofield, 1995). As Seymour Papert (1987) has eloquently argued, 

educational technology researchers should engage in ñcomputer criticismò and not be 

limited by ñtechno centric thinkingò. In order to properly evaluate the social implications 

of a technology, it would be useful to have a theoretical basis to predict how human 

beings interact with technologies.  

2.4.1.3 Pragmatic Relevance  

What would be the scientific benefit of a theory of technological intersubjectivity? 

Technology could be defined as the application of scientific knowledge for 

practical purposes.  With regard to collaborative technologies, a theory of technological 

intersubjectivity would be not only relevant but also beneficial. Any pedagogical practice 

needs a ñtheoretical objectò to be properly constituted as a scientific discipline 

(paraphrasing Castells, 1977; Castells, 1978; cited in Urry, 1995 pp. 11-12). Such a 

ñtheoretical objectò serves as a support for ongoing practice and as an incubator for 

future innovations. Suthers (2006) emphasizes the need to understand collaborative 

learning processes at the interpersonal and community levels of analysis and proposes as 

a thematic agenda for CSCL the study of ñtechnology affordances for intersubjective 

meaning makingò. This dissertation takes a decisive step in that direction by proposing 

the construct of ñtechnological intersubjectivityò as a ñtheoretical objectò for CSCL. For 

the purpose of this experimental study, this theoretical object is operationalized as social 

presence, cognitive presence, and teaching presence during interaction (T. Anderson et 

al., 2001; Garrison et al., 2001; Rourke et al., 2001) and as peer-perception after 

interaction. 
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My primary reference for philosophical discussion of intersubjectivity is 

Crossleyôs (1996) book ñIntersubjectivity: The Fabric of Social Becomingò. The merits 

of this book reflect Crossleyôs thorough understanding of phenomenological approaches 

to perception and contemporary social theories of Habermas and Foucault. 

Intersubjectivity is at once a psychological construct and a phenomenological 

concept. This distinction between a functional-psychological construct and experiential-

phenomenological construct is borrowed from David Chalmerôs influential distinction 

between the two concepts of mind (Chalmers, 1996, see pp. 3-31). Philosophically, this 

distinction is similar to the distinction made by Wittgenstein (1953, pp. 97e-106e) in his 

later work ñPhilosophical Investigationsò between ñknowingò and ñhavingò of pain 

behavior (also see Crossley, 1996, pp. 35-44). Taking this dual distinction as the point of 

departure, I propose that a third aspect of intersubjectivity emerges in the ICT context: 

technological intersubjectivity. In doing so, I am suggesting a tripartite analytical 

distinction of intersubjectivityðpsychological, phenomenological and technological. 

Technological intersubjectivity is of highest relevance as it offers necessary linkages 

between culture, cognition and computers. In the next few paragraphs, I consider each of 

these three aspects of intersubjectivity.  

2.4.1.4 Psychological Intersubjectivity  

Psychological intersubjectivity from a functional standpoint rejects 

ñmethodological solipsismò (Fodor, 1980) and accepts ñmethodological individualismò 

(see Heath, 2005 for a tracing back of the term to Max Weber). The following definitions 

of the terms are based on Fodor (1980). 
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2.4.1.4.1 Definition of Methodological Solipsism 

Methodological solipsism is the position that states that the content of 

someone's beliefs has absolutely nothing to do with the objects of those beliefs 

in the outside world, nor with other subjects of the society in which that person 

lives.  

2.4.1.4.2 Definition of Methodological Individualism 

Methodological individualism is the position that states that the content 

of someone's beliefs have a semantic relationship with the objects of those 

beliefs in the outside world, and with other subjects of the society in which that 

person lives. 

2.4.1.4.3 Definition of Psychological Intersubjectivity 

In a highly influential paper, ñBeyond Being Thereò Hollan and Stornetta (1992, 

p. 124) say that intersubjectivity ñrefers to the creation of a context in which I know that 

you know that I know what we are talking aboutò. Building on this definition and the 

prior discussion, I offer the following definition: 

Psychological intersubjectivity refers to a functional association between 

two or more human communicators. 

Psychological intersubjectivity is the key presupposition underlying the 

interaction of any two human individuals. It is a thoroughly mental concept but it doesn 

not make an ontological commitment to the nature of mind: it does not posit any 

correspondence between the types or tokens of the mental states of two human observers. 

Psychological intersubjectivity ñrefers to the relationship between two or more human 

observersò (Dr. Jon Goss, personal communication). Psychological intersubjectivity in 

this functional sense, ñrefers to an isomorphic attribution between two or more human 

communicatorsò paraphrasing (Dr. Dharm Bhawuk, personal communication). 

Psychological intersubjectivity denotes objective relational conditions between the 



                         

80 

 

human observers engaged in interaction. This is what the theologist, Martin Buber terms 

ñI-Itò mode of intersubjectivity; ñit is reflective and reflectively/reflexively aware of 

itselfò (Crossley, 1996, p. 11). Psychological intersubjectivity is similar in its analytical 

scope to Crossleyôs ñegological intersubjectivityò in which a neo-Cartesian distinction 

between the knowing subject and the known object is maintained (Crossley, 1996, p. 23). 

We now turn to the often romanticized aspect of phenomenological intersubjectivity. 

2.4.1.5 Phenomenological Intersubjectivity 

 Phenomenological intersubjectivity dissolves the neo-Cartesian distinction 

between the knowing subject and the known object. Phenomenology as a branch of 

Western philosophy deals with the study of subjective experiences. A definition follows: 

2.4.1.5.1 Definition of Phenomenology 

Phenomenology is the study of structures of consciousness as 

experienced from the first-person point of view (Smith, 2005). 

A phenomenological treatment of the problem of intersubjectivity becomes 

relevant to this dissertation as it provides the necessary theoretical linkage between 

affordances and intersubjectivity. Philosophically, the notion of affordances and the 

notion of intersubjectivity are both grounded in phenomenology. They both derive their 

theoretical conception as a relationship between a human actor and an environment. 

2.4.1.5.2 Definition of Phenomenological Intersubjectivity 

Based on earlier discussions, I offer the following definition: 

Phenomenological intersubjectivity refers to an empathetic social 

relationship between two or more human actors. 



                         

81 

 

Phenomenological intersubjectivity is about the possibility of sharing an 

experience with another person. It is about an empathetic participation in someone elseôs 

state of mind and conscious feelings. Synthesizing the phenomenological views of 

Husserl, Hegel and Buber on intersubjectivity, Crossley characterizes this mode of 

intersubjectivity as ñradical intersubjectivityò (Crossley, 1996, p. 23). In radical or 

phenomenological intersubjectivity there is no strict awareness of the separation of the 

self and the other.  

2.4.1.6 Technological Intersubjectivity 

Human beings are not only functional communicators but also hermeneutic 

actors. In technological intersubjectivity, mediation can sometimes be transparent like in 

Clarkeôs third law of technology (1962, n.d). I offer the following definition: 

2.4.1.6.1 Definition of Technological Intersubjectivity 

Technological intersubjectivity refers to an interactional social 

relationship between two or more participants. This interactional social 

relationship emerges from a dynamic interplay between the functional 

association of the participants as communicators and the empathetic association 

of the participants as actors in a technology supported self-other relationship. 

Information and communication technologies (ICT) have changed the social 

texture of our relations with others and object in fundamental ways that transcend 

technology mediation. Our interactions with others and objects are increasingly shaped 

by of technology, hence the construct of technological intersubjectivity.  

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

our significant others. The perception of the other is changed fundamentally. I become 

aware of my beloved wifeôs presence when my phone rings with a certain ring tone and 
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the external LCD screen on my phone displays her image. These auditory and visual 

perceptions bring about a certain state of mind with all its attendant emotional and 

rational schemas. However, the experience remains predicated in technology. 

Information processing theories account for the transmission of her telephone call and my 

reception of it. Linguistic theories account for speech production and speech 

comprehension. What is lacking is an attempt to investigate how these theories as a 

whole account for our collective experience of each other in an ICT mediated 

environment.  

In technological intersubjectivity, computational support can enhance the 

communicative possibilities and the experiential potentials of two or more individuals. 

Socio-technical environments have potentials for both psychological and 

phenomenological intersubjective experiences without the requirement that interacting 

persons be co-present in the same place and at the same time. Individuals can appropriate 

the affordances of technology not only maintain a functional communicative relationship 

with other individuals but also to build a possible empathetic social relationship.  

Figure 2.3: An Illustration of Technological Intersubjecti vity  
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